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the present inventionarethose represented by formula (Oardpharm^^^^^^^^^ 

The compounds are useful as antiallergic agents and exhibit excellent bwavailabilrty. 
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R31 \ 
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wherein represents hydrogen. OH. alkyi or phenyl alkyl. 

r2. r3. R^ and r5 represent hydrogen, halogen, optionally protected hydroxyl. formyl. optionally substituted alkyl. 

alkenyl. all«)xyorthelike.and ,• , uoi„„»n «raiimw 

Q represents a group selected from the following groups {.) to («/). halogen, or alkoxy. 
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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] The present invention relates to a tricyclic triazotobenzazepine derivative having antiallergic activity as a 
prodrug, an intermediate for synthesizing the same, a process fbr producing the same, and an antiallergic agent. 

10 Background Art 

[0002] In recent years, It has been revealed that allergic reactions induced by various stimuli such as immunoreac- 
tions can be divided into two reactions, i.e. an immediate reaction which occurs immediately after the stimulation and 
a delayed reaction which occurs several hours after the stimulation (see. for example, "Laie Asthmatic Responses". P. 
75 M. Oljyrne, J. Dolovich and F. E. Hargreave, Am. Rev. Respir. Dis., 1 987; 1 36: 740 - 751 ). Especially, the control of the 
latter reaction has become important. 

[0003] Clinical studies show that there are few drugs which are significantly effective in inhibiting the delayed aller- 
gic reaction. Thus, the development of drugs therapeutically effective in treating both the immediate reaction and the 
delayed reaction has been expected in the art. 
20 [0004] Sodium cromoglicate has been known as a representative drug for inhibiting the immediate and delayed 
allergic reactions. This drug is clinically administered by inhalation because it is not useful when orally administered. 
[0005] The administration by inhalation, however, is disadvantageous in that it is difficult to properly administer the 
drug to babies, infants, and children and that it is difficult to continuously administer the drug to patients who are highly 
sensitive to inhalation stimuli. 

25 [0006] Thus the development of oral drugs which can inhibit both the immediate and delayed allergic reactions and 
have excellent efficacy have been expected in the art. 

[0007] In recent years, many studies on antiallergic agents and therapeutic agents for asthma have been con- 
ducted in the art. Tricyclic compounds containing seven membered ring which have been studied include dibenzoxepine 
derivatives (Japanese Patent Laid-Open Nos. 10784/1988 and 78292/1993 and Journal of Chemical & Pharmaceutical 
30 Bulletin, vol. 39, No. 10. p. 2724 and p. 2729 (1991)), dibenzoxazepine derivatives (Japanese Patent Laid-Open Nos. 
184963/1991. 211071/1992. and 65257/1993 and EP 5180720). and dibenzocycloheptene derivatives (WO 93/13068). 
Further, tricyclic benzazepine derivatives and tricyclic benzothiazepine derivatives are disclosed in EP 0686636, WO 
95/18130. and WO 97/00258. 

[0008] Meanwhile, a prodrug technique has been known as one means for improving the bioavailability of a drug 
35 (Keiko Toyo Seizai No Sekkei To Hyoka (Design and Assay of Oral Preparation) edited by Mitsum Hashida, Yakugyo 
Jiho Co., Ltd., pp. 216-231 (1995)). Chemical modification of a carboxyl, hydroxyl, amino or other group of the drug 
through an ester, amido. acetal or other bond can Improve the bioavailability of the drug. However, any 1,2,3-triazole- 
modified prodrug has not been reported in the art. 

40 SUMMARY OF THE INVENTION 

[0009] The present inventors have synthesized a tricyclic triazoiobenzazepine derivative having a chemically mod- 
ified triazoie ring and have found that the derivative has superior bioavailability compared with the corresponding tria- 
zoiobenzazepine. 

45 [001 0] In one aspect of the present invention, there are provided tricyclic triazoiobenzazepine derivatives as a pro- 
drug represented by formida (I) and pharmacologically acceptable salts and solvates thereof: 



so 



55 
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wherein 



represents a hydrogen atom, a hydroxy! group, C1.4 alkyi, or phenyl C1.4 alkyi; 
r2, r3, R^, and R^, wWch may be the same or different, represent any one of the following (a) to (n): 



(a) a hydrogen atom; 

(b) a halogen atom; 

(c) an optionally protected hydroxyl group; 

(d) formyl; 

(e) Cvi2 alkyi which may be substituted by a halogen atom; 

(f) C2 12 alkenyl which has one or more carbon-carbon double bonds and may be substituted by 



(1) a halogen atom, 

(2) cyano, 

(3) -COR^ wherein R^ represents a hydrogen atom or C1.6 alkyi. 

(4) -COOR^° wherein R^° represents a hydrogen atom or C^e alkyi, 

(5) -CONR^^R^^ wherein R'''* and R^^. which may be the same or different, represent 



(i) a hydrogen atom, „ ^ . *■ ik 

C") Ci 6 alkyi which may be substrtuted by amino optionally substituted by alkyi, phenyl optionally 
substituted by C1.4 alkyi which may be substituted by a saturated five- to seven-membered heterocy- 
clic ring containing one or two nitrogen atoms (the nitrogen atoms may be substituted by alkyi), 
or a saturated or unsaturated five- to seven-metered heterocyclic ring. 

(iii) phenyl which may be substituted by carlx)xyl, or 

(iv) a saturated or unsaturated five to seven-metered heterocyclic ring, 

(6) a saturated or unsaturated five- to seven-metered heterocyclic ring which may be substituted by C1.4 
alkyi or may form a bicyclic ring fused with another ring; 



(g) C-,.12 alkoxy which may be substituted by 



(1) a halogen atom, 

(2) a hydroxyl group, 

(3) cyano, 

(4) C3.7 cycloalkyl. 

(5) phenyl. 

(6) Cv4 alkoxy, 

(7) phenoxy. 

(8) amino which may be substituted by C1.4 alkyi, 

(9) -C0R^2 wherein R^^ represents a hydrogen atom. C1.6 alkyi. phenyl optionally substituted by a halo- 
gen atom or C1.4 alkoxy. or phenyl C1.4 alkyi. 

(10) -COOR^^ wherein R^^ represents a hydrogen atom or C1.6 alkyl. 

(11) -CONR^^R^^ wherein R^^ and R""^. which may be the same or different, represent a hydrogen atom 
or C1.6 alkyl which may be substituted by a saturated or unsaturated five- to seven-membered heterocyclic 
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ring, or 

(1 2) a saturated or unsaturated five- to seven-membered heterocyclic ring which may be substituted by C^. 
4 alkyi or phenyl 0^4 alkyi; 

5 ■ (h) -C^N-OR""^ wherein R""^ represents a hydrogen atom, Ci^e a^M. phenyl C1.4 alkyi, or phenyl; 

(i) -(CH2)mOR^^ wherein m is an integer of 1 to 4, and R^^ represents a hydrogen atom, Ci.e a'Mi or phenyl 
C1.4 alkyi of which one or more hydrogen atoms on the benzene ring may be substituted by C-1.4 a'kyl: 
G) •(CH2)k-C0R^® wherein k is an integer of 1 to 4. and R^® represents a hydrogen atom or C1.4 alkyi; 
(k) -(CH2)j-C00R^^ wherein j is an integer of 0 to 4, and R^^ represents a hydrogen atom or C1.6 a'M; 

10 (I) -(CH2)p-NR2°r2^ herein p is an integer of 1 to 4, and R^ and R^V which may be the same or different, rep- 

resent 

(1) a hydrogen atom. 

(2) Ci.e alkyi which may be substituted by amino optionally substituted by 0^.4 alkyi, 
IS (3) phenyl alkyi, 

(4) -COR^^ wherein R^ represents a hydrogen atom or .4 alkyl which may be substituted by carboxyl, or 

(5) -S02R^^ wherein R^^ represents C1.4 alkyl or phenyl which may be substituted by a halogen atom; 

(m) -(CH2)q-CONR^'*R^^ wherein q is an integer of 0 to 4, and R^^ and R^^, which may be the same or differ- 
20 ent. represent a hydrogen atom, a saturated or unsaturated five- to seven-membered heterocyclic ring, or C-j. 

5 alkyl which may be substituted by a saturated or unsaturated five- to seven-membered heterocyclic ring, or 
alternatively R^^ and R^^ may form a saturated or unsaturated five- to seven-membered heterocyclic ring 
together with a nitrogen atom to which they are attached (the heterocyclic ring may further contain at least one 
oxygen, nitrogen, or sulfur atom, may form a bicydic ring fused with another ring, or may be substituted by C-j. 
25 4 alkyl) ; and 

(n) -NR^^R^^ wherein R^^ and R^^, which may be the same or different, represent a hydrogen atom or -COR^^ 
wherein R^® represents a hydrogen atom. C^e a'M. or phenyl which may be substituted by Ci,4 alkyl or 
alkoxy optionally substituted by phenyl; 

30 R^** and R^^, which may be the same or different, represent a hydrogen atom or Ci.e alkyl which may be substituted 
by a halogen atom; and 

Q represents a group selected from the following groups (i) to (iv) or a halogen atom or C1.6 alkoxy: 



35 



40 



45 



O OR33 Z^-^"'' 

o o 




- (iv) 



and 



so wherein 

r33 represents 

C1.6 alkyl which may be substituted by Ci.e a'koxy optionally substituted by C^e alkoxy, phenyl optionally substi- 
tuted by Cve alkoxy. amino, or nitro. or a saturated or unsaturated five- to seven-membered heterocyclic ring 
optionally substituted by C^e alkoxy, amino, or nitro, 
55 phenyl which may be substituted by C1.6 alkoxy, amino, or nitro. or 

a saturated or unsaturated five- to seven-membered heterocyclic ring which may be substituted by C1.6 alkoxy, 
amino, or nitro, or 

R^^ may form C1.4 alkylene together with R^** or R^^, 
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C laM which may be substituted by a halogen atom, ca-boxyl. phenyl optionally substituted by altox)j 
amino o^nJo^rr^uraSd or unsaliated fh,e- to seven-membered heterocyclic nng optonally subs^tuted by 
Ci 6 alkoxy, amino, or nitro, 

s phenyl which may be substituted by Cvealkoxy, amino, or nitro, or . chctituted bv C, « alkoxy 

a saturated or unsaturated five- to se/en-membered heterocyclic r.ng which may be substituted by C,^ aiKoxy. 

R3^nd°R"''lchmaybethesame 

gen atom to which they are attached, and 

and R®®, which may be the same or different, represent Ci-e alkyl. 

1001 1 ] in another aspect of the present inven«on. there are provided tricyclic beojazeplne derivatives as a prodrug 
,5 represented by formula (la) and pharmacologically acceptable salts and solvates thereof. 




30 



35 



wherein 

r41 and R« which may be the same or different, represent a hydrogen atom, optionally protected hyd^w^. Cve 
Lxy wNch" ^S berbstrtuted by a halogen at^^^ 
r3\ r32 and Q are as defined above. 

1001 2] The tricyclic triazolobenzarepine derivatives according to the present invention are useful for the treatment 

fo^T t aSer aspect of the present inversion, there provided a P^^^^^f ^l^' '^"'^^f 
Eingre3iSn;rco^ound represented by formula (I) or (la) or a pham^acologically acceptable saft or a solvate 

40 mt in a further aspect of the present invention, there are provided intermed-.ates for synthesizing the com- 

i?^;^"TpVSatr:2i:^^^^^^^^^ 

a salt or solvate thereof: 



45 



50 



55 




(") 



R32 

wherein R^^ represents nitro or amino. R^^ represents a hydrogen atom or a protective group for cart)Oxyl. and Q. 
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to R^. and R^^ are as defined above. 

[001 6] Another intermediate according to the present invention is a conpound represented by formula (II') or a salt 
or solvate thereof: 



•j^^ COOR52 
Jv. .R51 



TO 



R4 




\ Q 



6 /^R32 
r31 



(II') 



15 



20 



25 



30 



wherein Q, to R^. R^\ R^^ and R^^ are as def ined above. 

[001 7] A further intermediate according to the present invention is a compound represented by formula (VI) or a salt 
or solvate thereof: 



r2 COOR52 




(VI) 



R31 \ 



R32 



35 wherein Q, R^ to R^. R^\ R^^. and R^^ are as defined above. 

[0018] A further intermediate according to the present invention is a compound represented by formula (Vl*) or a 
salt or solvate thereof: 



40 



45 




r31 

SO wherein Q. R^ to R^, R^\ R^^. and R^^ are as defined above. 

[0019] A further intermediate according to the present invention is a compound represented by formula (Vll) or a 
salt or solvate thereof: 



55 
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(VII) 



wherein to R^. and R^^ are as defined above. 

[0020] A further intermediate according to the present invention is a compound represented by formula (VIII) 
salt or solvate thereof: 

75 




(VHI) 



25 



Wherein R^^ represents a protective group for triazde and R^ to R^ and R^^ are as defined above^ 

10021] A further intermediate according to the present invention is a compound represented by formula (IXa) or a 

salt or solvate thereof: 

30 



^ ( IXa ) 

6 



40 Wherein R^^ to R^^ and R^^ are as defined above, provided that R^'' and/or R« do not represent a hydrogen atom. 
[00221 A further Intermediate according to the present invention is a compound represented by formula (XVIa) or a 
salt or solvate thereof: 



45 



50 




COOR52 



( XVIa ) 



wherein R*MoR*2.r51. and r52 are as defined above. . „x 

[0023] These intermediates are useful in producing the compounds represented by formulae (I) and (la). 
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DETAILED DESCRIPTION OF THE INVENTION 



Definition 

5 [0024] As used herein, the term "alkyi" or "alkoxy" as a group or a part of a group means straight-chain, branched, 
or cyclic alkyI or alkoxy. 

[0025] Ci.6 alkyls as used herein include straight-chain alkyls. such as methyl, ethyl, n-propyl, n-butyl, n-pentyl, and 
n-hexyl, branched alkyls, such as isopropyl, isobutyl, tert-butyl, and 3-pentyl, and cyclic alkyls, such as cyclopropyl, 
cyclobutyl, cyclopentyl. and cyclohexyl. 
10 [0026] Cv6 alkoxys as used herein include straight-chain alkoxys having 1 to 6 carbon atoms, such as methoxy. 
ethoxy. n-propoxy, n-buloxy, n-pentyloxy, and n-hexyloxy, branched alkoxys, such as Isopropyloxy, isobutyloxy, and tert- 
butyloxy, and cyclic alkoxys, such as cyclopropyloxy and cyclohexyloxy. 

[0027] Ci.16 a'kyls as used herein include, in addition to the above Ci.e alkyls. alkyls having 7 to 16 carbon atoms, 
such as 1-methylhexyl, 5-methylhexyl. heptyl, octyl, nonyl, decyl, undecyl, and pentadecyl. 

75 [0028] The term "halogen atom' as used herein means a fluorine, chlorine, bromine, or iodine atom. 
[0029] The term "dissimilar atom" as used herein means an oxygen, nitrogen, or sulfur atom. 
[0030] The term "saturated or unsaturated five- to seven-membered heterocyclic ring" as used herein means a het- 
erocycle containing one or more heteroatoms selected from oxygen, nitrogen, and sulfur atoms. Examples of heterocy- 
clic rings include pyridine, imidazole, oxazole. thiazole, pyrimidine, furan. thiophene. pyrrole, pyrrolidine, piperidine, 

20 tetrahydrofuran, and oxazoline. 

Cprnpounds 

[0031] In formula (I). R^. R^. R^, and R^ each independently represent any one of groups (a) to (n). 

25 [0032] Examples of protective groups for the hydroxyl group (c) include acetyl, chloroacetyl, dichloroacetyl. trichlo- 
roacetyl. benzoyl, 4-nitrobenzoyl, 3-oxobutyryl, benzyl, diphenylmethyl. triphenylmethyl. 4-methoxybenzyl. 3.4-dimeth- 
oxybenzyl, methoxymethyl. methoxyethoxy methyl, benzyloxymethyl. trimethylsilyl. tert-butyldimethylsilyl, triphenylsilyl. 
. 2-tetrahydropyranyl. and trimethylsilylethoxymethoxy. 

[0033] (e) Cvi2 a'kyl is preferably Ci.6 a'kyl. more preferably C1.4 alkyl. 

30 [0034] (f) C2.12 alkenyl is preferably C2-6 alkenyl, more preferably alkenyl, most preferably vinyl. 

[0035] At least one hydrogen atom on the alkenyl may be substituted by (1) a halogen atom, (2) cyano, (3) -COR®, 
(4) -COOR^^, (5) -CONR^''R''^. or (6) a saturated or unsaturated five- to seven-membered heterocyclic ring. 
[0036] In (5)-C0NR'''*R''2. R^"" and R**^, which may be the same or different, represent a hydrogen atom or 0^.6 
alkyl (preferably C1.4 alkyl), phenyl, or a saturated or unsaturated five- to seven-membered heterocyclic ring. 

35 [0037] In this case, this alkyl may be further substituted by amino, phenyl, or a saturated or unsaturated five- to 
seven-membered heterocyclic ring. 

[0038] Further, one or two hydrogen atoms on this amino may be substituted by C1.4 alkyl. 
[0039] This phenyl may also be substituted by C1.4 alkyl. In this case, this 0^4 alkyl may be substituted by a satu- 
rated five- to seven-membered heterocyclic ring containing one or two nitrogen atoms optionally substituted by C1.4 
40 alkyl. Preferred exanrples thereof include piperidino, 4-piperidyI, 1-pyrrolidinyl, piperazinyl. 4-Ci^ alkylpiperazinyl. and 
morpholina 

[0040] (g) C1.12 alkoxy is preferably Ci.g alkoxy, more preferably C1.4 alkoxy. 

[0041] This alkoxy may be substituted by (9)-C0R'^ wherein R"*^ represents a hydrogen atom, Ci.g alkyl (prefera- 
bly C1.4 alkyl), phenyl, or phenyl C1.4 alkyl. In this case, this phenyl may be substituted by a halogen atom or 0^.4 
45 alkoxy. Although the position of the substituent is not particularly limited, the 2- or 4-position on the phenyl ring is pre- 
fen-ed. 

[0042] (g) C1.12 alkoxy may be substituted by a saturated or unsaturated five- to seven-metered heterocyclic ring 
as substituent (12). This heterocyclic ring is preferably a five- or six-metered heterocyclic saturated ring containing one 
or two nitrogen atoms, for example, piperidino, 4-plperidinyl. 1-pyrrolidinyl, piperazinyl, and morpholino. One or more 

so hydrogen atoms on the heterocyclic ring may be further substituted by C-1.4 alkyl or phenyl C1.4 alkyl. Preferred exam- 
ples of phenyl C1.4 alkyls include benzyls, such as benzyl, 4-methylbenzyl, 4-chlorobenzyl, 4-hydroxybenzyl, 4- 
nitrobenzyl. 4-methoxyben2yl. and 4-carboxybenzyl. phenethyl, 3-phenylpropyl, and 4-phenylbutyl. 
[0043] In (i)-(CH2)mOR^^, m is an integer of 1 to 4, preferably an integer of 1 or 2. 
[0044] In 0)-(CH2)kCOR^®, k is an integer of 0 to 4, preferably 0. 1 . or 2. 

55 [0045] In (k)-(CH2)jCOOR^®. j is an integer of 0 to 4. preferably 0, 1 . or 2. 

[0046] In (m)-(CH2)qGONR^'*R2S, q is an integer of 0 to 4, preferably 0. 1 , or 2. 

[0047] R^^ and R^^ may form a saturated or unsaturated five-to seven-metered heterocyclic ring together with a 
nitrogen atom to which they are attached. This heterocyclic ring may further contain one or more oxygen, nitrogen, or 
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TO 



15 



20 



groups (i) to (iv). reoresented by may be substituted by Ci.6 

amino, or nitro. ^^^^^^h kv/ r33 inrUiriP methvl ethyl n-propyl. n-butyl, n-pentyl, n- 

a six-metered heterocycle contatning one hetero ^^^-^^ .f^* ^t saturated or unsaturated five- to 

,„.^r^»rwr^-«r.Si:rHf » ^^^^^^ 

may be substituted by C,.6 all«>xy. amino or nrtro. , ^ 

40 include 1-morphollno. 1-imidazolyl, and 4-p)pera2inyl. 

100591 A group of preferred compounds represented by formula (I) include. 

, .heroin Ri r2 r3 r" and represent a hydrogen atom or (g) C1.12 alkoxy {preferably 
subMitute.) by Cm b' snd R' reoresei* a hydrogsn alom. B= art R" represent a lv(lroger> atom 



30 



35 



45 



SO 



55 
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group (i) (preferably, R^^ represents C1.4 alkyi optionally substituted by C1.4 alkoxy); 

a group of compounds wherein R\ R^, R^, and R^ represent a hydrogen atom, R^ represents (g) C1.12 a'koxy (pref- 
erably alkoxy). and Q represents group (i) (preferably, R^^ represents C1.4 alky! optionally siiDStltuted by 0^.4 
alkoxy): and 

5 a group off compounds wherein R\ R^, R^, and R^ represent a hydrogen atom, R"* represents (g) 0-^.^2 alkoxy 
(preferably. C^.^ alkoxy), and Q represents group (i) (preferably. R^^ represents Ci.4 alkyI optionally substituted by 
C1.4 alkoxy). 

[0060] In formulae (I) and (la), -CR^"" R^^Q is preferably located at the 2-position in the triazole ring. 

10 [0061] One or more hydrogen atoms on C-^.s alkyI represented by R^"* and R®^ In formulae (I) and (la) and one or 
more hydrogen atoms on the C^e alky! and the C1.6 alkoxy in its alkyI portion represented by R^^ and R"^^ in formula 
(la) may be substituted by a halogen atom. Examples of the substituted alkyls and alkyI portions include trifluoromethyl. 
2-fluoroethyl, difluoromethyl, 2,2,2-trifluoroethyl, trichloromethyl. 2-chloroethyl. dichloromethyl. 2,2,2-trichloroethyl, trl- 
bromomethyl, 2-bromoethyl. dibromomethyl, 2,2,2-trlbromoethyl, pentafluoroethyl. fluoromethyl. 3,3,3-trifluoropropyl. 

IS 4,4.4-trichlorobutyl, 5,5,5-trifluoropentyl. and 6,6,6-trifluorohexyl. 

[0062] Protective groups for optionally protected hydroxyl which may be represented by R"*"" and R"^^ include acetyl, 
chloroacetyl, dichloroacetyl. trichloroacetyl, benzoyl, 4-nitrobenzoyl, 3-oxobutyryl. benzyl, diphenylmethyl, triphenylme- 
thyl. 4-methoxybenzyl, 3,4-dimethoxybenzyl. methoxymethyl. methoxyethoxymethyl, benzyloxymethyl. trimethylsilyl, 
tert-butyldimethylsilyl, triphenylsilyl, 2-tetrahydropyranyl, and trimethylsilyl ethoxymethoxy. 

20 [0063] R^^ and R"^^ represent preferably Ci.4 alkoxy, more preferably methoxy or isopropyl. Still more preferably, 
R^'' represents methoxy, and R^^ represents methoxy or isopropyl. 

[0064] A group of preferred compounds represented by formula (la) include a group of compounds wherein R^"* and 
R^2 represent C^e alkoxy (preferably C1.4 alkoxy, more preferably methoxy or isopropyO. and Q represents group (i) 

(preferably. R^^ represents optionally C1.4 alkoxy-subsfrtuted C1.4 alkyI). 
25 [0065] Among the compounds according to the present invention, particularly preferred compounds include 

2-(1 -isoprQpoxycarbonyloxy-2-methylpropyl)-7.8-dimethoxy-4(5H) . 1 0-dioxo-2H- 1 .2.3-triazolo[4.5-c]I1 Jbenz 
azepine. 

2-(1-(1.3Hdiethoxy-2-propoxycarbonyloxy)-2-methylpropyl)-7.8<iimethoxy-4{5H).10<lioxo-2H zolo[4,5- 

30 c][1]benzazepine. 

2-(1-(1.3Kjiethoxy-2-propoxycarbonyIoxy)-2-methylpropyO-8-lsopropoxy-7-methoxy-4(5H).10<lioxo-2 

zolo[4,5-c][1]benzazepine, and 

8-isopropoxy-2-(1-isopropoxycarbonyloxy-2-methylpropyl)-7-methoxy-4(5H). 10-dioxo-2H-1,2,3-trlazolo [4.5- 
c][1]benzazepine. 

35 

[0066] In the present invention, protective groups for carboxyl represented by R^^ include, for example, methyl, 
ethyl, tert-butyl. benzyl. 4-methoxybenzyl, diphenylmethyl, 4-nitrobenzyl, tert-butyldimethylsilyl, triphenylsilyl. 2-phenyl- 
sulfonylethyl, 2-methoxycarbonyl ethyl, 2-cyanoethyl, and 2-trimethylsilylethyl. 

[0067] In the present invention, "protective groups for triazole" represented by R^"* include, for example, benzyl 
40 optionally substituted by a halogen atom, hydroxyl, nitro, C1.6 alkyI, or C1.6 alkoxy, diphenylmethyl, triphenylmethyl, 4- 
methoxybenzyl, 3,4-dlmethoxybenzyl, 3.4,5-trimethoxybenzyl, trimethylsilyl. tert-butyldimethylsilyl, methoxymethyl. 
benzyloxymethyl, and methoxyethoxy. 

[0068] A group of preferred intermediate compounds represented by formulae (II). (ir). (VI), and (VP) include com- 
pounds wherein R^ and R^ represent a hydrogen atom. R^ and R^ each independently represent a hydrogen atom, 
45 optionally protected hydroxyl. optionally substituted C^.^ alkoxy, optionally substituted Ci.e alkyI (preferably, optionally . 
substituted C1.6 alkoxy). and Q represents group (0 (preferably, R^^ represents C1.4 alkyl optionally substituted by Ci. 
4 alkoxy). 

[0069] A group of preferred intermediate compounds represented by formulae (VII) and (VIII) include compounds 
wherein R^ and R^ represent a hydrogen atom and R^ and R^ each independently represent a hydrogen atom, option- 
so ally protected hydroxyl. optionally substituted C^,q alkoxy, and optionally substituted C^e alkyl (preferably, optionally 
substituted alkoxy). 

[0070] Preferred examples of compounds represented by formulae (VI) and (Vl*) include 

ethyl 5-(3.4-dimethoxybenzoyl)-2-(1 -isopropoxycarbonyloxy-2-methylpropyl)-2id-1 ,2.3-triazole-4-carboxylate. 
55 ethyl 2-( 1 -isopropoxycarbonylQxy-2-methylpropyl)-5-{3-isopropoxy-4-methoxybenzoyl)-2id-1 .2.3-triazole-4-carbox- 
ylate, 

ethyl 5-(3.4-dimethoxybenzoyl)-2-(1 -(1 .3-diethoxy-2 -propoxy)carbonyloxy-2-methylpropyl)-2H-1 .2,3-trlazoIe-4- 
carboxylate. and 
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.3-diethoxy-2-propoxy)c«rbonyloxy-2-methylpropyO 



100711 Examples of preferred compounds represented by formula (Vll) include 

methyl 5-(3,4<iimethoxyben2oyl)-lH-1.2,3-triazole^ '^'^°]^!^^' 
SS-(3:4<i-ethcxybe^^^^^^ 

methvl 5.(3-isopropoxy-4-methoxyben2oyO-1ti-i.2.3 tnazoie n-uaiu y 

10072] Examples of preferred compounds represented by formula (IX) include 

methyl 4-(3.4-dimethoxyphenyl)-4-oxo-2-butynoate. 
ethyl 4-(3.4-dimethoxyphenyl)-4-oxo-2-butynoate. 
meJhyl I 3-isopropoxy-4-methoxyphenyO-4-oxo-2-butyno^^^^ and 
ethyl 4-(3-isopropQxy-4-methoxyphenyO-4-oxo-2-butynoate. 

nvl)-4-oxo-2-butynoate and ethyl 4-(5-'5opropoxy-4-methoxy-2-n*opnenyi)-4 o^^^ fromtriazole 

ring, cis-trans isomers derived from alkenyi as tne sudsi i, invention, 
nl^y exist, and any of the isomers and a -'^^-f^^^^^^J^^^" ^^^^^ acceptaUe salts 

10075] The compounds according *%P^^,!f^i''!'^J'°^^^^^ ^^ri^etal or alkaline earth metal salts, such as 
thereof. Such salts include non-toxu: salts. P/e'^^ ^'^ '^^iTL hydrofluoride salts, hydrochloride salts, hyd- 
sodium. potassium, and calcium salts. f^^°»'«'°gen.c ac^ ^te. suca^s y ^^^^.^ ^ 

robromide salts, and hydroiodide salts. Jhs^^^^^ acid saHs. trif luoromethanesul- 

satts. and phosphoric acid salts, lower as benzenesulfonic acid salts and p-tolue- 

fonic acid salts, and ethanesulforic acjd salts^ ^^'f """"'"^ "'^^ ^nio acid sate, citric add sate, tartaric acd 
nesuifonic acid salts, organic acd sate, sucn as ^^^^ acid salts and aspartic acid salts. 

30 sate, oxalic add sate, and maleic aod sate and ^^^^J^t^e^o^^^^^ hydrates and ethanol solvates. 
[0076] Solvates Of the compounds according to the present invetniy 

Pr?^'":*'?" '7* impounds 
< Process 1 ) 

40 (tlO 



to 



15 



20 



25 



45 



SO 



55 




(III) 



Wherein to are as defined above, 
with a compound represented by formula (IV) 
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5 




R31 ^r32 



10 

wherein Q, and R^^ are as defined above and Hal represents a halogen atom, 

in a solvent which is not involved In the reaction (for example, water, ethanol, isopropyl alcohol, tetrahydrofuran. diiso- 
propyl ether, methylene chloride, acetone, N.N-dimethylformamide, dimethylsulfoxide) In the presence of a base at a 
temperature of 0 to ISO^'C for 1 to 48 hn Bases as used herein include organic bases such as pyridine and triethylamine, 

15 and inorganic bases such as potassium carbonate, sodium carbonate, cesium carbonate, sodium hydrogencarbonate, 
sodium hydroxide, and potassium hydroxide. Preferably, the compound may be prepared by the reaction in N.N-dimeth- 
ylformamide in the presence of sodium hydrogencarbonate at a reaction temperature of 20 to 100*C for 1 to 24 hr The 
compound represented by formula (1) is produced as a mixture of a 1 -substituted triazole, a 2-substituted triazole. and 
a 3-substituted triazole in any ratio. 

20 [0079] The compound represented by formula (III) may be produced by processes described, for example, in WO 
95/1 81 30 and WO 97A)0258. 

[0080] The compound represented by formula (I) may be purified by conventional purification methods, for exam- 
ple, recrystallization, reprecipitation, solvent extraction, column chromatography on silica gel. or column chromatogra- 
phy on adsorptive resin. 

25 

(Process 2) 

[0081] The compound represented by formula (I) may be produced by reducing the compound of formula (Ila) 




(Ila) 



wherein Q. to R^, R^^, and R^^ are as defined above, to prepare a connpound represented by formula (lib) 



r2 COOR52 



so 




(Jib) 



wherein 0. to R^. R^^ . R^^. and R^^ are as defined above, and then cyclizing the compound represented by formula 
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10 



15 



20 



uene NS5methyHormamide. dimethylsulfoxide. dioxane. tetrahydrofuran. or a nocture of two or more of these 

K r.pes»«ed b, Wa (te) ma, ba s,«haa,zad ,cc»«n, » ,ha <°""?^"~-, « 

e alkyHin. and Q. Hal. to R^. R^' . R^^. R^^ and R^' are as desaibed alx,ve. 



25 



30 



35 



40 



45 



SO 



55 
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Synthesis (1) of compound of formula dial 

[0089] The compound represented by formula (lla) may be produced from a compound represented by formula (V) 
so by the following process A. B, C or D. According to the process B, C, or D, the compound represented by formula (lla) 
having the substituent -CQR^'^R^^ (represented by formula (lla*)) can be prepared, wherein the substituent is Intro- 
duced into thetriazole ring at its 2-position. 

(Process A) 

55 

10090] The compound represented by formula (lla) may be prepared by reacting the compound represented by for- 
mula (V): 
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R2 



JO 



75 




NO2 COOR52 

(V) 



^h»r»in o r2 to r5 and are as defined above, with the compound represented by formula (IV) according to proc- 

mixture of three types of isomers. For example, the compound represented by formula (V) may be prepared 
ance with a process described in WO 95/181 30. 



< Process B) 
20 [0091] 



25 



30 



R3. 



R2 



CCX3R52 



"I J h 



r31r32csO 



R2 COOR52 
j MO2 



R3. J. r-^^ I 

«^ Y I-' 

r3' 



OH 



(V) 



35 



40 



45 



SO 



55 



R2 COOR52 

R5 O /^R32 
r31 



a C1.6 alkoxy may be synthesized in accordance with the following. 

(1) The compound represented by formula (lla') wherein Q is group (i) may be ^l^^^^^^l'^^^ 
solution containing the compound represented by formula (V^ with a compound represented by ^ m^^^^^^ 
C( "o^^^^^^^^ R'^ and each independently represent a chlorine atom, 4-nitrophenyl. or Mmidazolyl) 
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including 1,r-carbonyldiimida2ole. phosgene, p-nitrophenyl chloroformate, or bis(p-nitrophenyl) carbonate, option- 
ally in the presence of a base such as pyridine, to prepare a compound represented by formula (llaO wherein Q rep- 
resents -OCOR^^ (wherein R^^ represents a chlorine atom, 4-nitrophenyl, or l-imidazolyl) and then reacting the 
resulting compound with an alcohol represented by formula R^^OH (wherein R^^ is as defined above) The substlt- 

5 uent Q may be further converted to another substituent. 

(2) The compound represented by formula (lla') wherein Q represents group (ii) may be prepared by adding an 
acylating agent represented by R^COHal (wherein Hal and R^ are as defined above) or (R^C0)20 (wherein R^ 
is as defined above) to the reaction solution containing the compound represented by formula (V), optionally in the 
presence of a base such as pyridine. 

10 The compound represented by formula (llaO wherein Q represents group (il) may also be prepared by fusing 

the compound represented by formula (V) with a conrpound represented by formula R^'^COOH (wherein R^^ is as 
defined above). Preferred condensing agents used herein include active esterifying agents such as dicyclohexyl- 
carbodiimide. pyridine derivatives, and phosphoric acid derivatives, and dehydrating agents such as thionyl chlo- 
ride and phosphorus oxychloride. 

15 The compound may also be prepared by reacting the compound (lla*) (wherein the substituent Q represents a 

halogen atom, which may be synthesized by a process described in process (4). with a sodium or potassium salt 
of a carboxylic acid represented by formula R^'^COOH (wherein R^^ is as defined above) in a solvent which is not 
involved in the reaction in the presence of tetra-n-butylammonium bromide. Q may be further converted to another 
substituent. 

20 (3) The compound represented by formula (lla') wherein Q represents group (lii) may be prepared by reacting the 
compound, produced in process (1). represented by formula (lla*) (wherein R^ to R^. R^'', R^^, and R^^ g^e as 
defined above and Q represents -OCOR^'' (wherein R^^ is as defined above)), optionally after isolation, with an 
amine represented by R^^R^^NH (wherein R^^ and R^^ are as defined above). 

(4) The compound represented by formula (lla'), wherein Q represents group (iv), a halogen atom, or C^e alkoxy, 
25 may be prepared by adding a chlorophosphoric ester represented by (R^^O)(R^^O)POCI. an alcohol represented 

by R^^OH (wherein R^^ represents C-^.q alkyi), or a halogenating agent such as thionyl chloride or thionyl bromide, 

to the reaction solution containing the compound (V). The reaction may be carried out generally at a temperature 

of -20 to for 0.1 to 48 hr. 

All the compounds represented by formula (lla*) synthesized by the process via the hemiacetal represented by 
30 the compound (V) are obtained as triazdes substituted at the 2-position. 

(Process C) 

[0094] The compound represented by formula (lla"). wherein Q represents group (I), may be prepared by reacting 
35 the compound represented by formula (V) with a compound represented by R^"" R^^C=0 (wherein R^^ and R^^ are as 
defined above) (for example, isobutyl aldehyde) in an organic solvent such as acetone, acetonitrile, or ethyl acetate, at 
a temperature of -20 to 100**C. preferably 22 to 2B°C. to prepare a compound represented by formula (V') and then 
reacting the conipoind represented by formula (V) in the same solution with a compound represented by HalCOOR^ 
(wherein Hal and R^ are as defined above) (for example, isopropyl chlorocarbonate). together with an alkali metal car- 
40 bonate such as sodium carbonate or potassium carbonate, and an alkali metal iodide such as sodium iodide or potas- 
sium iodide, at 25 to 60**C, post-treating the product, and crystallizing the treated product. Solvents used for the 
crystallization Include lower alcohols, such as methanol, ethanol, and isopropyl alcohol. These solvents may be used 
together with water. 

[0095] All the compounds represented by formula (lla') synthesized by this process are obtained as triazoles sub- 
45 stituted at the 2-position. The above process is advantageous in that l.l'-carbonyldiimidazole, which is expensive and 
unstable, is not used as the reactant, any by-product derived from 1,1*-carbonyldiimidazole is not produced, and the 
compounds represented by formula (lla*) wherein Q represents the group (I) are obtained in high purity at high yield. 

< Process D > 

• SO 

10096] The compound represented by formula (lla*). wherein Q represents group (i). may also be prepared by 
directly reacting the compound represented by formula (V) with the compound represented by formula (IV) (for exam- 
ple. 1-chloro-2-methylpropylHSopropyl carbonate). 

[0097] More specifically, the compound represented by formula (V) may be reacted with the compound represented 
£5 by formula (IV) in an organic solvent such as acetone, acetonitrile, ethyl acetate, or N.N-dimethylformamide, together 
with an inorganic base such as sodium carbonate, potassium carbonate, cesium carbonate, or sodium hydroxide, and 
an alkali metal iodide such as sodium iodide or potassium iodide, at 25 to GO^'C for 1 to 70 hr. 
[0098] The compound represented by formula (lla*) may be purified by conventional purification methods, for exam- 
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sdvent extraction, crystallization or cd^^^^^ 

[00991 All the compounds represented .^^"^ '^"Jj^^^^^^ addition of the alkali metal iodide to the 
obtained as triazdes substituted at the 2-posrt.on. Th^^eems to ^'^^^^^^^^^ ^ („«•) can be sim- 
reaction system. The process is further advartageous j^^^ "f^^^ ^ P^°^«^ 

5 ply produced from the compound represented by ^rmute (V) .n a s^ngte^ ^ 
rsthattheformationdby-produ^^^^^^^^^ 

rn^sr;.?4i'^^^^^^^ 

70 R ynthfiRis (2^ r.nmpound of lormute (Ha) 

10100] TUe compound represented by formula (lla) may be f '^JS;,^^ "^^^^^^^^^ 

LuL (V.). The nitration may be carried JoVSmde. aciic anh^nde. 

ru;^.thr=;tsrSf«^^^^^ 

Cound represented by formula (V.l) may be prepared by deprotecting the compound re^esented 

by formula (VIM). . . „„^„^i„„ ♦« a methcsd described in D.R. Buckle and C.J.M. Rockell. J. 

[0103] The deprotection may be earned out accord^g to amethod J^cn°«° 3 (^ggs) specifi- 

Chem'. Soc.. PerWn Trans. I, 627 (1982) F.E '^'^-"^ benzy- 
cally. when (^1 represents a benryl. ^-Phenylmeth)^, tnphenylme^^^^^^^^ ^^^^ ^^,„j 

loxymethyl. or trimethylsilyl. the deprotecbcm may be^^^^ 

;rr^r."X.\e;e9edbyW^^^^^ 

b, tornula (XII) Ihe comwunci tepresMueo ^T^J,^Z^ Mat<e, orWuene) at -78 to 100>C to 15 mm 

uene. ethyl acetate. N.N-dimethylformamide. or dimethylsulfoxide) at 0 to 120 C lor l to 24 
oy^^^j ^ f^t rmrnnun d r f r''^'>niftd bv formula (VHD 

La (XO with *l»ine. t™™™. » Wine ^ "X^^e «.^e ^clt r„ld. N,N-diA«orman*le. » 

diiSLltoxide) « .,0 to 30-C te 10 ntm t. 2. ^ '"f '^"^^^^t/SS.SS,^ » «" 
a.lri«i^e.«aopro|^etl>/lanwi*tr..sop,owlam^ U,ssium twdrc^encaftjnate. or 

game baa. auch 
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iodide, copper or the like) and then reacting the compound represented by formula (XII) with the compound represented 
by formula (XIII) in a solvent which is not involved in the reaction (for example, tetrahydrofuran, diethyl ether, diisopropyl 
ether, tert-butyl methyl ether, or toluene) at -78 to 100"C for 15 min to 24 hr. The compound represented by formula 
(XIII) may be easily prepared by reacting an azide compound (X) synthesized, for example, by a method described in 
5 J. Heterocyclic Chem., 21 , 1 669 (1984) with an acetylenedicarboxylic diester. 

Synthesis of conppund of formula (V) 

[01 1 0] The compound represented by formula (V) may be prepared by deprotecting the compound represented by 
10 formula (XV). The deprotection may be carried out by the method described in connection with the deprotection of the 

compound represented by formula (VIII) to produce the compound represented by formula (VII). 

[Oil 1 ] The compound represented by formula (V) may also be produced by reacting the compound represented by . 

formula (XVI) with the compound represented by formula (X' ). The reaction may be carried out by the method 

described above in connection with the reaction of the compound represented by formula (IX) with the compound rep- 
15 resented by formula (X ' ). 

[01 1 2] The compound represented by formula (V) may also be produced by nitrating the compound represented by 

formula (VII). The nitration may be carried out by the method described above in connection with the nitration of the 

compound represented by formula (VI) to produce the compound represented by formula (I la). 

[01 1 3] The compound represented by formula (XV) may be produced by reacting the compound represented by for- 
20 mula (XVI) with the compound represented by formula (X). The reaction may be carried out by the method described 

above in connection with the reaction of the compound represented by formula (IX) with the connpound represented by 

formula (X). 

[0114] The compound represented by formula (XVI) may be produced from the compound represented by formula 
(XVII) by the method described above in connection with the production of the connpound represented by formula (IX) 
25 from the compound represented by formula (XI). 

[01 1 5] The compound represented by formula (XVll) may be produced by a method described, for example, in Eur. 
J. Med. Chem.. 23. 45 (1988) or U.S. Patent No. 4.562,068. 

[0116] The compound represented by formula (XV) may also be produced by nitrating the compound represented 
by formula (VIII). The nitration may be carried out by the method described above in connection with the nitration of the 
30 compound represented by formula (VI) to produce the compound represented by formula (I la). 

[0117] Further, the compound represented by formula (XV) may also be produced, for example, by a method 
desaibed in WO 95/18130. 

Pharmaceutical composition 

35 

[0118] Oral administration of the compound represented by formula (I) according to the present invention to exper- 
imental animals have shown that the compound represented by formula (III) is detected in a higher concentration in 
plasma compared with administration of the compound represented by formula (III) alone. WO 95/18130 and WO 
97/00258 disclose use of the compound represented by formula (111) as a therapeutic agent for allergic diseases. The 

40 compound represented by formula (I), after it is passed through various mucous membranes including digestive tracts, 
is converted in \^ to the compound represented by formula (III) which develops antiallergic activity. 
[0119] The connpound according to the present invention can be used as therapeutic agents for allergic diseases, 
for example, bronchial asthma, aczema, hives, allergic gastroenteritis, allergic rhinitis, and allergic conjunctivitis. The 
term "therapy" or "treatment" include "prevention" or "prophylaxis." 

45 [0120] When orally administered, the compound according to the present invention may be formulated using con- 
ventional pharmaceutically acceptable excipients (for example, lactose, crystalline cellulose, starch, and calcium phos- 
phate), binders (for example, starch, sodium carmellose, and hydroxyprcpylcellulose), disintegrators (calcium 
carmellose, calcium carbonate and the like), and lubricants (magnesium stearate. talc and the like) into tablets, cap- 
sules, granules, dry syrups, and various liquid preparations commonly used in medical treatment by conventional meth- 

so ods. Further, these various preparations may also be sustained - release preparations which release the Ingredient for 
a long period of time. 

[01 21 ] According to pharmacological activities including antiallergic action of the compound represented by formula 
(III), the conpound according to the present invention may be applied to various treatments through administration 
routes other than oral administration. Dosage forms for this purpose include, but are not limited to. sublingual tablets, 
55 suppositories, inhalants, nasal drops, eye drops, and percutaneous absorption preparations, for example, patches or 
ointments/creams. 

[0122] Although the content of the compound according to the present invention in the pharmaceutical composition 
depends on the preparations, it is generally in the range of from 1 to 70% by weight, preferably from about 5 to 50% by 
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on the intended use. 
EXAMPLES 

101 241 The present invention is further illustrated by the follo^ng Examples that are not intended as a limrtation of 
the invention. 
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[0125] 



rahydrofuran (75 ml) under an argon at^^osphere at -78 O. ine mi«u e tetiahydrofuran (50 ml) 

ml 33.5 mmol) arxJ a solution of ^.5<ii-ethoxy.2-nrtTobe^^^^^^ ^ ^^^^^ J 

were added thereto in that order. arxJ the morture «ater. The mixture v«as 

(7.0 ml. 122 mmol) in tetrahydrofuran , "J^';:^^^^^ J^^^^^^^ water, a saturated aque- 

extracted with ethyl acetate. The organic layer was '^fj^^,^'^ The organic layer was then 

ous sodium hydrogencarbonate solution, and saturated brine ^ give ethyl 4- 

S^ied over anhydrous magnesium sulfate. The solvent was "'^^1 "^^^^ 

hydroxy-4-(4,5-dimethoxy-2-nitrophenyD-2-butynoate as an oi (8.59 g. The resultant etnyi 4nya )ty 
dimethoxy-2-nitrophenyl)-2-butynoatewasdissolv^intdu^^^^ 

s^grrrT^l^aZifutf^^ 

^^rpis«sireSiS:ss^:a^i^^ 

7 07 (ZHH. d). 7.21 (10/7H. d). 7.48 (2/7H. s). 7.51 (5/7H. s). 7.71 (5/7H. s). 
EIMS:mfe472(M*). 

(b) Manganese dioxide (14 g) was added to a solution of f^^^^r^^ Tl^'-^Z^I^ST^ 
Liandthe«,mpoun.a:Epreparedi^^^^^^^^^ 

was evaporated under reduce^^^^^^^ 
nitrobenzoyl).lid.1 .2.3.triazoIe^.carboxylate as a brown crystal powder (fezg. MP) (1.12 g. 24%). 
55 bd(l-P): 

1H.NMR (CDCI3): 6 1.38 (3H.t).3.78 (3H.s).3.98 (3H.s).4.02 (3H.s)A43 (2H.q).5.72 (2H.s).6.85 
(2H.d).6.99 (1H,S).7.24 (2H.d),7.69 (IH.s). 
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SIMS: m/2 471 (M++1). 
b^(MP): 

5 ^H-NMR (CDCI3): 6 1.19 (3H, t), 3.79 (3H. s), 3.91 (3H. s). 4.00 (3H. s). 4,10 (2H. q). 5.79 (2H. s), 6.80 

(IH, s), 6.88 (2H, d), 7.42 (2H, d), 7.52 (1H. s). 
EIMS:m/2 470(M+). 

(c) A 1 N aqueous sodium hydroxide solution (13 ml) was added to a solution of ethyl 1-(4-methoxyben2yl)-4-(4,5- 
10 dimethoxy-2-nitroben2oyl)-1H-1,2.3-tria20le-5-carboxylate ( b-1) (3.04 g, 6.46 mmol), prepared in st^ (b). in tet- 

rahydrofuran (40 ml). The mixture was stirred at room temperature for 3.5 hr. The reaction solution was diluted with 
ether, and water was added thereto. The aqueous layer was acidified with hydrochloric acid and extracted with ethyl 
acetate, followed by washing with water and saturated brine solution. The organic layer was dried over anhydrous 
magnesium sulfate. The solvent was evaporated under reduced pressure to give 1-(4-methoxyben2yI)-4-(4,5- 

15 dimethoxy-2-nitroben2oyl)-1 H-1 ,2,3 -tria2ole-5-carboxyic acid as light yellow oil (c-V : LP) (2.55 g, 89%). The result- 
ant 1-(4-methoxyben2yl)-4-(4,5-dimethoxy-2-nitroben2oyl)-1H-1,2,3-tria20le-5-carboxylic acid (sJI: LP) (1.07 g, 
2.42 mmol) was dissolved in a mixed solvent composed of ethanol (50 ml) and ethyl acetate (50 ml), 10% palla- 
dium-carbon (129 mg) was added thereto. The mixture was stirred in a hydrogen atmosphere at room temperature 
for 4 hr. Methylene chloride was added to the reaction solution to dissolve the precipitated crystal, followed by fil- 

20 tration through Celite. The filtrate was concentrated under reduced pressure to give 4"(2-amino-4.5-dimethoxyben- 
2oyl)-1-(4-methoxyben2yl)-1H-1.2,3-tria20le-5-carboxylicacld (c-1: LP) (1.06g, 100%). 

fill* (LP): 

25 ^H-NMR (CDCI3): 8 3.78 (3H. s), 3.99 (3H. s), 4.06 (3H. s), 6,02 (2H. s). 6.84 (2H. d), 6.94 (1 H, s). 7.40 

(2H. d). 7.76 (IK s), 13.80 (1H, brs). 
SIMS: m/2 443 (M>1). 

QlL(LP): 

30 

^H-NMR (CDCI3): 8 3.78 (3H, S). 3.88 (3H, s), 3.94 (3H. s). 6.06 (2H. s). 6.11 (1H. s), 6.86 (2H. d), 7.45 
(2H, d),8.58 (IH, s). 
SIMS: m/2 413 (MVI). 

35 

Likewise, ethyl 1-(4-methoxyben2yl)-5-(4,5-dimethoxy-2-nitroben2oyl)-1H-1,2,3-tria20Ie-4-carboxylate (b: 
2) (3.12 g. 6.63 mmol) prepared in step (b) was hydroly2ed in a tetrahydrofuran (100 ml) solution with a 1 N 
aqueous sodium hydroxide solution (13 ml) at room temperature for 3.5 hr. Thus, 1-(4-methoxyben2yI)-5-(4,5- 
dimethoxy-2-nitroben2oyl)-1H-1,2,3-tria20le-4-carboxylic acid (c-2' : MP) (2.32 g, 79%) was obtained as a yel- 
40 low crystal powder. 

c£: (MP): 

^H-NMR (CDCI3): 6 3.80 (3H, s). 3.94 (3H, s), 4.00 (3H, s). 5.79 (2H. s), 6.89 (IH, s), 6.91 (2H, d). 7.47 
(2H.d). 7.54 (IH. s). 
45 SIMS: m/2 443 (M*+1). 

(d) Tributylamine (0.64 ml, 2.69 mmol). 2-fluoro-1-methylpyridinium p-toluenesulfonate (793 mg, 2.80 mmol), and 
3,4-dihydro-2H-pyrido[1, 2-a]pyrimidin-2-one (453 mg. 3.06 mmol) were added in that order to a solution of 4-{2- 
amino-4,5-dimethoxyben2oyt)-1-(4-methoxyben2yl)-1H-1,2,3 -tria2oIe-5-carboxylic acid (c-1) (1.05 g, 2,55 mmol) 

so in methylene chloride (30 ml) in an argon atmosphere under ice cooling. The mixture was stirred under Ice cooling 

for one hr and then stirred at room temperature for 2 hr. 

Water was added to the reaction mixture, and the mixture was extracted with chloroform. The organic layer was 

washed with dilute hydrochloric acid, water, saturated aqueous sodium hydrogencarbonate solution, and saturated 

brine solution. The organic layer was dried over anhydrous magnesium sulfate. The solvent was evaporated under 
55 reduced pressure. The resultant precipitate was collected by filtration, washed with diethyl ether and water, and 

dried to give 7,8-dlmethoxy-3-(4-methoxyben2yl)-4(5tD.10-dioxo-3t!-1.2.3-tria2OloI4,5-c][1 ]ben2a2epine as light 

yellow crystal powder {dil:LP) (477 mg. 48%). 
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10 



25 



30 



35 



tl(LP): 

1 H-NMR (DMSO-de): « 3.72 (3K s). 3.84 (6H. s). 6.09 (2H. s). 6.90 (2H. d). 7.16 (1 H. s). 7.30 (2K d). 7.67 
(1H. s). 11.33 (IH.s). 
EIMS: m/z 394 (M*). 

,ion. ^ »th dieftyl elhe, a^l water. »<1 *«1 » f",'^ * "^f"^ 7 wSS-4^W .I0*xo- 



15 90%). 



1H-NMR (DMSO<ie) : S 3.85 (3K s). 3.86 (3H. s). 7.22 (1H. s). 7.70 (1H. s), 11.23 (1H, s). 
20 SIMS: m/2 275 (M+ +1). 



FDMS: m/2 274 (M+-Na+1). 
RynthftRfe Exampie 2 

Pthvi 5-(4.5-dimothnw.g.nitro bP n 7nvivlH>1 . 2.3-Tria70lf -4- of^rtoxvlate 

azole-4-carboxylale (3.12 g, 95%). 

iH-NMR (CDCI3): 6 1 .42 (3H. t), 4.00 (3H. s). 4.03 (3H. s). 4.47 (2H. q). 7.02 (1H. S). 7.67 (IK S). 

40 fiynthe^'-^ £xamDie 3 

•■cn pmnn»v.4.melhr « Y-^-nHmhPnzovn-1-f4.mPthf»CVb^n^ 
4S 10127] 

,.,,.SN^«u.,^.en..3..s™^a.a.d».s«^^ 
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tied by column chromatography on silica gel (hexane : ethyl acetate = 1 : 2) to give a 1 :1 mixture (7.01 g, 75%) of 
ethyl 4-(1 -hydroxy-(5-isopropoxy-4-methoxy-2-nitrophenyl)methyl)-1 -(4-methoxybenzyl)-1ii-1 .2,3-tria2ole-5-car- 
boxylate (ad: low polar product (LP)) and ethyl 5-{1-hydroxy-(5-isopropoxy-4-methoxy-2-njtrophenyl)methyl)-1-(4- 
methoxybenzyl)-1H-1,2.3-tria20le-4-carboxylate (i:2: high polar product (MP)). 

5 

1 :1 mixture of Sil (LP), ^ (MP): 

^H-NMR (CDCI3): 5 1.34 - 1.55 (9K m). 3.59 (1H. d). 3.77 (3K s). 3.92 (3H. s), 4.41 (2H. q), 4.69-4.76 
(1H. m). 5.81 (1H. s). 5.83 (1H, s). 6.82 (2H. d). 6.93 (1K d). 7.20 {2H. d). 7.43 (1H. s). 7.67 (IH. s). 
10 SIMS: m/z 501 (M^^+l). 

(b) Active manganese dioxide (24 g) was added to a solution of the 1 :1 mixture (7.01 g. 14.02 mmol) of the com- 
pound (iiD and the compound (a-2) . prepared in the above step (a), in methylene chloride (160 ml), and the mix- 
ture was stirred at room temperature overnight. The reaction solution was filtered through Celite and washed with 
75 methylene chloride. The solvent was then evaporated under reduced pressure to give a 1 :1 mixture (6.98 1 00%) 
of ethyl 4-(5-isopropoxy-4-methoxy-2-nltroben2oyl)-1-(4'methoxyben2yl)-1t[-1,2,3-triazole-5-carboxylate {bil:LP) 
and ethyl 5-(5-isopropoxy-4-methoxy-2-nitroben2oyl)-1-(4-methoxybenzyl)-1H-1,2,3-tria201e-4-carboxylate (b'2 
:MP) as a foam. 

1 :1 mixture of fell (LP), \^ (MP): 

^H-NMR (CDCI3 ): 6 1.17 (3/2H. t), 1.37 - 1.43 (9/2H, m). 3.78 (3K s), 3.97 (3/2H. s), 3.99 (3/2H, s), 4.08 
(1 H, q). 4.42 (1 H, q). 4.55 - 4.60 (1/2H, m), 4.67 - 4.72 (1/2H. m), 5.70 (1 H. s), 5.78 (1 H. s). 6.79 (1/2H, s), 
6.84 - 6.88 (2H, m). 6.97 (1/2H. s). 7.24 (1 H. d). 7.42 (1 H. d), 7.52 (iy2H, s). 7.67 (1/2H. s). 
25 EIMS: m/2 498 (M+ ). 

Intermediate 1 Methyl 4-f3.4-dimethoxvDhenvn-4-Qxo-2- butvnoate 

[0128] A solution of bromine (0.05 ml) in methylene chloride (5 m!) was added dropwise to a solution of methyl 4- 
30 (3,4-dimethoxyphenyl)-4-oxo-2-butenoate (201 mg, 0.8 mmol) in methylene chloride (5 ml) under ice cooling over a 
period of 20 min. The mixture was stirred under ice cooling for 1 hr. The reaction temperature was then raised to room 
temperature. The reaction solution was treated by a conventional method to give methyl 2,3-dibromo-4-(3,4-dimethox- 
yphenyl)-4-oxobutanoate (332 mg, 100%) in the form of a diastereo mixture (mixing ratio s 61 : 39) as a colorless foam. 
The diastereo mixture was used in the next reaction without separat.on. 

35 

Major component: ""H-NMR (CDCI3): 6 3.74 (3H. s), 3.92 (3H. s). 3.95 (3H, s), 4.83 (IH. d), 5.44 (IH. d). 6.91 (IH, 
d). 7.49 (1H, d), 7.64 (IH.dd). 
EIMS: m/2 411 (M*+1). 

Minor component: ""H-NMR (CDCI3): b 3.88 (3H, s), 3.94 (3H. s). 3.96 (3H. s), 4.96 (IH, d). 5.62 (IH. d). 6.92 (IH, 
40 d), 7.57 (1 H. d). 7.64 (1 H, dd). 

EIMS: m/z 411 (M*+1). 

[0129] A solution of triethylamine (27 nng) in methylene chloride (0.5 ml) was added to a solution of methyl 2,3- 
dibromo-4-(3.4-dimethoxyphenyI)-4-oxobutanoate (49 mg, 0.1 mmol), prepared above, in methylene chloride (0.5 ml). 
46 The mixture was stirred at room temperature for 15 min and then heated under reflux with stirring for 2 hr. The mixture 
was then treated by a conventional method, and the crude product was purified by column chromatography on silica gel 
(hexane/ethyl acetate) to give the title compound as a yellow crystal (21 mg. 71%). 

^H-NMR (CDCI3): 6 3.89 (3H. s), 3.95 (3H. s). 3.99 (3H, s), 6.94 (1H, d). 7.56 (1H, d). 7.82 (IH. dd). 
so EIMS: m/2 248 (M+). 

Intermediate 2 Ethvl 4>(3.4-Dimethoxvphenvn-4-oxo-2-butvnoate 

[0130] The procedure as described above in connection with Intermediate 1 was repeated to prepare ethyl 2.3- 
55 dibromo-4-(3,4-dimethoxyphenyl)-4-oxobutanoate (7.3 g, 95%) in the form of a diastereo mixture as a colorless foam 
(mixing ratio = 63 : 37) from a solution of ethyl 4-(3.4-dimethoxyphenyI)-4-oxo-2-butenoate (4.8 g. 18 mmol) in methyl- 
ene chloride (500 ml) and a solution of bromine (1.1 ml) in methylene chloride (1 DO ml). The diastereo mixture was used 
in the next reaction without separation. 
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Major component: ^H-NMR (CDCI3): 8 1 .24 (3H. t). 3.94 (3H. s). 3.97 (3H. s). 4.20 (2H. q). 4.84 (1 H. d). 5.46 (1 H. 
d). 6.93 (1H. d). 7.51 (1H. d). 7.66 (IH. dd). 

S:SrCV«">H.«R(CDa*M.^(3H.,.3.«(3H..),3.98(3H.S,.4.3e(1H.«.4.70H,d,..65,1H. 

5 d). 6.94 (1H. d). 7.59 (IH. d). 7.67 (1H. dd). 

EIMS:m/z424(M*+1). 

a yellow crystal. 

1H-NMR (CDCI3): 6 1.37 (3H. t). 3.94 (3H. s). 3.98 (3H. s). 4.35 (2H. q). 6.95 (1H. d). 7.57 (IH. d). 7.83 (IH. dd). 
75 EIMS:m/z262(M*). 

Intt^rmediate 3 A.^4.5^ im»ihn«/.2-nrtronhpnvl>-4-oxp-2-butYnoate 

so dibromo-4-(4.5-dimethoxy-2-nrtrophenyO-4-oxobutenoatM^^^ 0 5 

ture was used in the next reaction without separation. 
« Nteior conTK.™n,: 'H-NMR (CM,): 6 1 32 (3H. ,). 4.0, (6H, 4.31 (2H. ,0. 5.03 (IH. <i). 5.52 (,H. d). 6.99 (IH. 
S^f^o'^^iL: 'H.NMR (CDCW: 5 V34 (3H. 0. 4.01 ,6H. 4.31 (2H. 0>, 4.9, (IH. d). 5^ (1 H. d,. 7.,K (IN. 

s).7.65 (IH. s). 

Oi,eW«11«conpo.™a(17a»29^aBa^^^^ 4-h,d»<y.4-(4.5*>ah»y2-*<X*»"*2- 

35 reaction conditions (for example, at room temperature for 10 hr). 

1H-NMR (CDCI3): 8 1 .36 (3H. t). 4.01 (3H. s), 4.02 (3H. s). 4.27 (2H, q). 7.06 (IH. s). 7.55 (IH. s). 
l^ermediate 4 >...k, ,. .■H,n..thoxvb o n ^o vl ) .l ■f4.m. thoxYt>enzYl).1 H-l ? .■tria.n.e-A.carbnxVate and meW 4- 

39%) and high polar compound as a light yellow foam (40 mg. 51%). 
Low pdar compound : 

1H-NMR (CDC.3): 8 3.71 (3H. s). 3.72 (3H. s). 3.87 (3H. s). 3.88 (3H. s). 5.75 (2H. s). 6.80 (2H. d). 6.82 (1H. 
d), 7.26 (2H.d), 7.58 (IH. dd). 7.62 (iH.d). 
EIMS:mfe411 (M*). 

High polar compound : 

1H-NMR (CDCI3): 5 3.60 (3H. s). 3.64 (3H. s). 3.81 (3H. s). 3.85 (3H. s). 5.43 (2H. s). 6.57 (2H. d). 6.60 (1H. 
d). 6.77 (1H. d), 6.99 (2H, d). 7.25 (1H, d). 
EIMS: m/z412(M'' +1). 
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Intermediate 5 Ethyl 5-(3.4-dimethoxvbenzovlV1H'1.2.3-triazole-4-carboxvlate 



[01 36] In the same manner as in Intermediate 4, a solution of 4-methoxyben2yl azide (1 .8 g) in toluene (10 ml) was 
added to a solution of ethyl 4-(3,4-dimethoxyphenyl)-4-oxo-2-butynoate (intermediate 2) (2.4 g, 9.2 mmd) in toluene 
5 (80 ml). The mixture was stirred at 100°C for 1 8 hr. The reaction solution was concentrated under reduced pressure to 
give a mixture of ethyl 5-(3,4<iimethoxyben2oyl)-1-(4-methoxybenzyl)-lH-1,2.3-tria20le-4-carboxylate and ethyl 4-(3.4- 
dimethoxybenzoyl)-3-(4-methoxybenzyl)-1 H-1 ,2.3-tria2ole-5-carboxylate as an oil. The oil was used in the next reaction 
without purification. 

10 Major component: ^H-N^ylR (CDCI3) : 5 1.08 (3H, t). 3.68 (3H. s). 3.88 (3H. s), 3.92 (3H, s). 4.18 (2H. q). 5.51 (2H, 
s). 6.64 (2H. d). 6.67 (1H, d), 6.86 (2H. d). 7.07 (1H, dd). 7.31 (IH, d). 

Minor component: '"H-NMR (CDCI3): 8 1.14 (3H. t). 3.80 (3H, s), 3.94 (3H. s). 3.95 {3H. s), 4.24 (2K q). 5.82 (2H, 
S). 6.85 - 6.90 (3H. m), 7.33 (2H, d). 763 (IH, dd). 7.68 (IH. d). 

75 [0137] A mixture of the above crude product, trifluoroacetic acid (7.9 ml), and anisole (1 .2 g) was heated with stir- 
ring at 90'C for 2 hr. The reaction mixture was concentrated under reduced pressure. Ethyl acetate was added to the 
residue. The mixture was extracted with a saturated aqueous sodium hydrogencarbonate solution. The aqueous layer 
was neutralized with hydrochloric acid and again extracted with ethyl acetate. The organic layer was washed with brine 
solution and dried over anhydrous magnesium sulfate. The solvent was evaporated to give the title compound as a light 

20 yellow solid (2.9 g, 91% in two steps). 

^H-NMR (CDCI3): 6 1.23 (3H, s). 3.95 (3H. s). 3.96 (3H, s). 4.31 (2H. q), 5.59 (2H. s). 6.87 (1H, d), 741 (IH, dd), 
7.62 (IH. d). 

25 Intermediate 6 Ethvl S/or 4V(3.4-dimethoxvben20vlV1 -( 4>methoxvbenzvlV1 H-1 .2.3-triazo1e-4 (o r 5^-caib6xvlate 
[0138] 

(a) A solution of butyl lithium In hexane (1.58 M, 0.24 ml. 0.39 mmol) was added at -78*C to a solution of 4-bromov- 
30 eratrol (SO^il, 0.35 mmol) in tetrahydrofuran (1.5 ml) under an argon atmosphere. After 15 min, this solution was 

added at -78°C to a solution of diethyl 1-(4-methoxybenzyl)-1H-1,2,3-triazole-4, 5-dicarboxylate (117 mg. 0.35 
mmol) in tetrahydrofuran (1 ml). The mixture was stirred for 40 min. A saturated aqueous ammonium chloride solu- 
tion was added to the reaction solution. The mixture was extracted with ethyl acetate. The organic layer was 
washed with saturated brine solution and dried. The solvent was evaporated. The residue was purified by column 
35 chromatography on silica gel (ethyl acetale/hexane) to give the title compound as a single compound (60 mg. 40%). 
The Rf value of silica gel thin-layer chromatography on silica gel and ^H-NMR spectrum were the same as those 
for the major component of the mixture of two position isomers obtained by the conversion of Intermediate 5 to a 
triazole compound. 

40 ^H-NMR (CDCI3): 6 1.08 (3H. t). 3.68 (3H. s). 3.88 (3H. s). 3.92 (3H, s). 4.18 (2H, q), 5.51 (2H. s). 6.64 (2H. 

d). 6.67 (IH. d). 6.86 (2H. d). 7.07 (1H. dd). 7.31 (IH. d). 
EIMS:nn/z425 (M*). 

(b) A solution of 4-bromoveratrol (183 mg, 0.84 mmol) in tetrahydrofuran (1 ml) was added to a mixture of magne- 
45 sium (33 mg, 1.36 mg atom) in tetrahydrofuran (1 ml) at room temperature under an argon atmosphere. After 20 

min. the reaction solution was heated under reflux for 30 min. A minor amount of iodine was added thereto, followed 
by stin-ing for additional 20 min. The reaction solution was added to a solution of diethyl 1-(4-methoxyben2yl)-1tl- 
1,2,3-triazole-4.5-dicarboxylate (218 mg, 0.84 mmol) in tetrahydrofuran (1 ml) under ice cooling. The temperature 
of the reaction solution was raised, and the reaction solution was then stirred at room temperature for 3 days. A sat- 
so urated aqueous ammonium chloride solution was added to the reaction solution to stop the reaction. The reaction 
mixture was treated in the same manner as in step (a) and purified by column chromatography on silica gel to give 
the title compound (68 mg. 19%). 

Intermediate 7 Ethvl 5-(4.5-dimethoxv-2-nitroben2Qvn-1-f4-me thoxyben2vlV1H-1 .2.3-tria20le-4-carboxvlate and ethyl 
55 4-(4.5-dimethoxv-2-nitroben2ovlV1 -r4-methoxvbenzvlV1 H-1 . 2.3-triazole-5-carboxvlate 

[0139] In the same manner as in Intermediate 4, 4-methoxybenzyl azide (19 mg) was added to a solution of ethyl 
4-(4,5-dimethoxy-2-nitrophenyl)-4-oxo-2-butynoate (17 mg, 0.055 mmol). synthesized as described above in connec- 
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powder (low polar product: high polar product = 2.3 mixture] u y mg. ^^ /o;. nrnduct^ and b-2 

on silica gel and ^H-NMR (CDCI3) spectrum were the same as those for compounds bd (high polar product) and D2 
(low polar product) prepared in Synthesis Example 1 . 

.n.....oHi.tP ft Ethvl A-Himpthnwh.nz ov l VP - f lH .onroppxYc arhonYlo^^^^^ ^ 3-tria20le-4-car- 

boxvlate 

10140] p-ToluenesuHonic acW monohydrate (482 mg. 2.5 mmol) and ^'f ,f iJJ^^^^^^ '1^^^ 

gel (hexane/ethyl acetate) to give the title compound as a colorless liquid (10.9 g. 93.4 A). 

IH-NMR (CDC.3): 6 0.87 (3H. d). 1.15 (3H, d). 1.27 (3H. t^ 1 28 (3H cO 1^3 (3K d)^ 2^76 (1H. m), 3.94 (3H. s). 
3.96 (3H. s), 4.34 (2H. q). 4.90 (1K sept), 6.54 (IH. d). 6.89 (1H. d). 7.47 (1H. d). 7.64 (1H. 6). 
TSPMS: m/z 464 (M* +1). 

^.rjrboxvlate 

rm^in 70°/ nitric acid (1 ml) was added to ethyl 5-(34<limethoxybenzoyl)-2K1-isopropoxycait>onyloxy-2-niethyl^ 
K-2H- 2tSf4i^^^^^^^^ (86 mg. 0.19 mmol) as Intermediate 8 urKler '^^^^^r'Z^Se 
S?^^^ Iiauemperaturelor 30 mir,. The reaction solution was poured '"^^^-^"f ^^.^^^^tJ^^S^^^^^^ 

were the same as those of the title compound of Example 20 (a). 

^H-NMR (GDC.3): 8 0.72 (3H. d). 1.05 (3H. d). I (3H d) 1.28 (cH 1.^ (3H. t). 2.56 (IH. m). 4.O0 (3H. s). 
4.08 (3H. s). 4.49 (2H. q). 4.85 (IH. m). 6.35 (1 H. d). 7.06 (1 H. s). 7.62 (1 H. s). 

Example 1 

1 n ,-nnr"r-r-'^""Y^vY°^hy n.7 «.dimethn vY-^ ^'^H^ nn-dioxo- IH -l ? :^-tria2 0lof4.5-rnnhPn7q rP pinP^fsub?1ituted9< 

«rr.inP(subs1^rt..t^ °t p.no^monV a p H ^■M-i^onrnnoxvcarhonvloxvethyl)-? . 8-dimethoxY-4(5H) , 10-fl.oxo gH 1,2.9 trig 
7nlor4.S-cH11hftnza2eDine (Ruhstituted at 3-position) 

[01421 l-lodoethylisopropyl cart)onate (2.82 g) and sodium hydrogencarbonate (919 mg) were add«J to a solution 
S ? i-dimX-4(5H).10KJL-1ll-1.2.3-triazolo[4.5-c]m '^-zazepine (Syn^es. Exa.^^^ 
dimethylformamide (20 ml) under an argon atmosphere. The ^'xture was IS^rl ZJll^^^ 

(substituted at 1 -position) 

1H.NMR (CDCI3): 5 1.24 (3K d). 1.29 (3H. d). 2.14 (iH. d). 3.98 (3H. s). 4.08 (3H. s). 4.80 - 4. 90 (2H. m). 7.10 
(IH. s), 7.74 (IK S). 7.80 (IK q). 1107 (IK s). 
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[01 44] 2-1 -lsopropoxycarbonyIoxyethyl)-7.8-dimethoxy-4(5H). 1 0-dioxo-2H-1 .2,3-tria20loI4,5-c][1 Jbenzazepine 
(substituted at 2-positlon) 

^H-NMR (CDCI3): 5 1 .27 (3K d), 1.31 (3H. d). 2.06 (1H. d). 4.00 (3H, s), 4.06 (3H, s). 4.85 - 4.95 (2H, m), 6.85 (1H, 
5 S). 7.13 (1H. q). 787 (1H, s). 9.97 (1H. s). 

[01 45] 3-( 1 - lsopropoxycarbonyloxyethyl)-7,8-dimethoxy-4 (5H), 1 0-dioxo-3H-1 .2,3-trjazolo[4,5-c][1 Jbenzazepine 
(compound substituted at 3-position) 

10 ^H-NMR (CDCI3): 6 1 .21 (3K d). 1 .29 (3H. d), 2.12 (1 H. d). 4.00 (3H. s), 4.01 (3H. s). 4.75 - 4.85 (2K m), 6.57 (IH, 
s), 7.90 (IH. s). 7.91 (1H. q), 8.86 (IH. 5). 

Example 2 

7.8-Dimethaxv-4f5H).10-dioxo-1-(pivalovloxvmethvn-1H-1. 2.3-tr}a2olor4.5-c1f1 jbenzazepine (substituted at l-posi- 
tipn). 7.8-dimethoxv-4(5H).10-dioxo-2-(pivalovloxvme thvlV2H-1.2.3-tria2olof4.5-c][1]benzazepine (subslitLrted at 2> 
positionV and 7.8-dimethoxv-4r5H).10-dioxo-3-fplva lovioxvmethviV3H>1 .2.3-triazolor4.5-cin ibenzazepine (substiluled 
3-pQsitiQn) 

20 [0146] The title compound (345 mg, 89%) was prepared as a mixture of three compounds from 7,8-dimethoxy- 
4(5tD,10-dioxo-1H-1.2,3-triazoIo[4,5-c][1]ben2azeplne (Synthesis Example 1) (296 mg) in the same manner as In 
Exanple 1 , except that prvaloyioxymethyl chloride and sodium iodide were used instead of 1 Hodoethylisopropyi carbon- 
ate. This was purified by column chromatography on silica gel (hexane/ethyl acetate) to separate three isomers as yel- 
low powders. 

25 [0147] 7,8-Dimethoxy-4(5hD.10-dioxo-1-(pivaloyloxymethyl)-1H-l,2.3-trlazolo[4,5-c][1]benzazepine (substituted at 

1 - position) 

^H-NMR (DMSO-de): 5 1.13 (9H. s). 3.85 (6H. s). 6.74 (2H. s). 7.18 (IH. s). 7.70 (1H. s). 11.48 (IH. s). 

30 [0148] 7,8-Dlmethoxy-4(5IH).10<Jioxo-2-(pivaloyloxymethyl)-2H-1,2,3-trlazolo[4.5-c][1]benzazepine (substituted at 

2- position) 

^H-NMR (DMSO-de): 6 1 .16 (9K s), 3.84 (3H. s), 3.85 (3H, s), 6.54 (2H. s). 7.17 (IH. s), 7.64 (1 H. s), 1 1.17 (1 H. s). 

35 [0149] 7,8-Dimethoxy-4(5H),10-dioxo-3-(pivaloyloxymethyl)-3U-1 ,2,3-triazolo[4, 5-c][1]benzazepine (substituted at 

3- position) 

^H-NMR (DMSO-dg): 81.12 (9H. s). 3.83 (3H. s). 3.86 (3H. s), 6.70 (2H. s). 7.20 (IH. s). 7.59 (1 H. s), 1 1.29 (1 H. s). 
40 Example 3 

2-(Ethoxvcarbonvloxvmethvn-7.8-dimethoxv-4(5HV.1 0-dioxo '2H-1 .2.3-triazolor4.5-c)[1]benzazepine 
[0150] 

45 

(3a) Ethyl 5-(4,5-dimethoxy-2-nitrobenzoyl)-1iH-1 ,2, 3-triazoIe-4-carboxylate (Synthesis Example 2) (70 mg) and p- 
toluenesulfonic acid monohydrate (17 mg) were suspended in methylene chloride (10 ml) under an argon atmos- 
phere. Paraformaldehyde (6 mg) was added thereto. The mixture was stirred at room temperature for 30 min. Pyri- 
dine (0.05 ml) and ethyl chioroformate (0.04 ml) were added thereto, and the mixture was stirred at room 

so temperature for one hr. Further, pyridine (0.02 ml) and ethyl chioroformate (0.04 ml) were added thereto, and the 
mixture was stirred for 10 min. The solvent was evaporated under reduced pressure. Ethyl acetate (15 ml) and a 
saturated aqueous sodium hydrogencarbonate solution (10 ml) were added thereto, followed by separation. The 
organic layer was washed with a saturated aqueous sodium hydrogencarbonate solution (10 ml) and saturated 
brine solution (10 ml) in that order and dried over anhydrous magnesium sulfate. The solvent was evaporated under 

55 reduced pressure to give ethyl 2-(ethoxycarbonyloxymethyl)-5-(4.5-dimethoxy-2- nitrobenzoy!)-2H-1 .2,3-triazole-4- 
carboxylate as a light yellow foam (48 mg. 53%). 

^H-NMR (CDCI3): 5 1.31 (3H. t). 1.44 (3H. t). 4.01 (3H. s), 4.03 (3H. s). 4.25 (2H. q). 4.49 (2K q). 6.21 (2H. s), 
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7.02 (1H.S), 7.66 (IH.S). 
EIMS:m/2 452(M*). 

^epa.»J in lep (3a) «as dissolv^l in «>wl !± ^^^^1 6 h, SeSn sol*n 

zoyl)i(ethoxycarbonyloxymethyl)-2il-1 .2.3-triazole-4-carboxylate as a yellow o.l (40 mg. 95^). 

1 H-NMR (CDCy : 8 1 .27 (3H. t), 1 .33 (3H. t). 3.66 (3H. s). 3.90 (3H. s). 4.27 (2H. q). 4.34 (2H. cd. 6.15 (1H. s). 
6.38 (2H, s), 6.49 (2H. brs), 6.76 (1H, S). 
ElMS: itVz 422 (M*). 

n,g) prepared in step (3b) was dissolved .n acetic ^'^f f ^ added to the residue. 

Slutlon aSTwater. arx. dried to give the title compound as a yellow aystal powder (20 mg. 56%). 

1H.NMR (DMSO-de): 8 1 .23 (3H. t). 3.84 (3H. s), 3.86 (3H. s). 4.22 (2H. q). 6.56 (2H. s). 7.18 (1H. s). 7.65 (1H. 
s). 11.2(1H, brs). 
ElMS: m/z 376 (M*). 

Example 4 
[0151] 

(4a) in the same mariner as in Example 3 (3a). provided that isobutyl chtord^^^J^ v^^^ ^"f JS^^E^lJ^te 

cartx)xylate {Synthesis Example 2) (140 mg). 

iH.NMR(CDCl3).80.92-0.96(6H.m).1.44(3H.t).1.93-2.04(1H.m). 3.90 - 3.98 (2H.m). 4.00 (3H.S). 4.03 

(3H. s). 4.50 (2H. q). 6.21 (2H. 6). 7.01 (1H. s). 7.65 (1H. s). 
ElMS: m/z 480 (M*). 

pared In step (4a). 

^H-NMR (CDC.3): 6 0.93 - 0.96 (6H. m). 1.27 (3H. t). 1.95 - (1 H. m). 3^65 (3H s). 3.90 (3H. s). 3.90 (3H. 
s). 3 99 (2H. d). 4.34 (2H. q). 6.15 (1H. s). 6.38 (2H. s). 6.49 (2H. brs). 6.76 (IH. s). 
ElMS: m/z 450 (M*). 

„ cv=mnio (ac\ the title compound (45 mg. 31%) was prepared as a yellow powder 

(143 mg) prepared in step (4b). 

1 H-NMR (DMSO-de): 8 0.87 (3H. d). 0.89 (3H. d). 1 88 - 1 .95 (1 H. m). 3.83 (3H. s). 3.85 (3H. s). 3.98 (2H. dd). 
6.57 (2H. s). 7.18 (IH. s). 7.65 (1H. s). 11.16 (1H. brs). 
ElMS: m/z 404 (M*). 
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Example 5 

2-fHexvloxvcarbonvloxvmethv!V7.8-dimethoxv-4f5HV10>dio xo-2H'1.2.3-tria20lof4.5-cirilbenzazepine 
5 [0152] 

(5a) In the same manner as in Example 3 (3a). provided that hexyl chloroformate (0.2 ml) was used instead of ethyl 
chloroformate, ethyl 2-(hexyloxycaibonyloxymethyl)-5-(4,5-dimethoxy-2-nitroben2oyl)-2H-1 .2.3-tria20le-4-carboxy- 
late (168 mg. 83%) was prepared as a light yellow oil from ethyl 5-(4,5-dimethoxy-2-nitrobenzpyi)^1 H-1 ,2,3-tria20le- 
10 4-carboxylate (Synthesis Example 2) (140 mg). 

H-NMR (CDCIs): 6 0.86 - 0.90 (3H. m). 1 .20 - 1 .32 (6H. m), 1 .44 (3H, t), 1 .58 - 1 .67 (2H, m), 4.00 (3H, s), 4.03 
(3H, S). 4,18 (2H. t). 4.50 (2H, q). 6.20 (2H, s). 7.01 (1H. S), 7.65 (1H, s). 
EIMS: m/z 508 (M*). 

75 

(5b) In the same manner as in Exanple 3 (3b). ethyl 5-(2-amino-4,5-dimethoxyben2oyl)-2-(hexyloxycarbony- 

loxymethyl)-2H-1 .2,3-tria2ole-4-carboxylate (149 mg. 967o) was prepared as a yellow oil from ethyl 2- (hexyloxycar- 
bonyloxymethyl)-5-(4,5-dimethoxy-2-nitroben2oyl)-2H-1,2,3-triazole-4-carboxylate (165 mg) prepared in step (5a). 

20 ^ H-NMR (CDCy: 5 0.88 (3H, t). 1.27 (3H. t), 1.31 - 1.43 (6H. m). 1.62 - 1.69 (2H. m), 3.66 (3H, s). 3.90 (3H. 

S). 4.20 (2K t). 4.34 (2H. q). 6.15 (1 H. s). 6.37 (2H, s). 6.50 (2H. brs), 6.77 (1H. s). 
EIMS: m/z 478 (M*). 

(5c) In the same manner as in Example 3 (3c). the title compound (88 mg, 68%) was prepared as yellow powder 
25 from ethyl 5-(2-amino-4.5<iimethoxyben2oyl)-2-(hexyloxycarbonyloxymethyl) -2H-1 ,2.3-triazoIe-4-carboxylate (145 
mg) prepared in step (3b). 

^ H-NMR (DMSO-dg): 6 0.83 (3H. t). 1.24 - 1.28 (6H. m). 1.58 - 1.62 (2H. m). 3.84 (3H. s). 3.86 (3H, s). 4.17 
(2H. t). 6.56 (2H. s). 7.18 (IH. s). 765 {1H, s), 11.16 (1H. brs). 
30 EIMS: m/z 432 (M*). 

Example 6 

2-(n-BijtoxvcarbonvloxvmethvlV7.8-dimethoxv-4r5H V 1 Q-dio xo-2H-1 .2.3-iriazolof4.5-ciri IbenzazePlne 

35 

[0153] 

(6a) In the same manner as in Example 3 (3a). provided that n-butyl chloroformate (0.26 ml) was used instead of 
ethyl chloroformate. ethyl 2-(n-butoxycarbonyloxymelhyl)-5-(4,5<limethoxy-2-nitrobenzoyl)-2H-1,2.3-trla20le-4- 
40 carboxylate (1 66 mg. 86%) was prepared as a yellow oil from ethyl 5-(4,5-dimethoxy-2-nrtrobenzoyl)-1hl-1 .2,3-tria- 
20le-4-carboxylate (Synthesis Example 2) (140 mg). 

H-NMR (CDCI3): 6 0.94 (3H. t). 1.35 - 1.41 (2H. m). 1.44 (3H. t), 1.61 - 1.68 (2H, m), 4.00 (3H. s), 4.03 (3H, 
s), 4.19 (2H. t). 4.50 (2H. q). 6.20 (2H, s). 7.02 (IH, s). 7.66 (1H, s). 
45 EIMS: m/z 480 (M"). 

(8b) In the same manner as in Example 3 (3b), ethyl 5-(2-amino-4,5-dimethoxybenzoyl)-2-(Q-butoxycarbony- 
loxymethyl)-2H-1,2.3-tria2ole-4-carboxylate (150 mg, 100%) was prepared as a yellow oil from ethyl 2-(n-butoxy- 
carbonyloxymethyl)-5-(4.5-dimethoxy-2- nitroben2oyl)-2H-1,2,3-tria2ole-4-carboxylate (160 mg) prepared in step 
so. (6a). 

^ H-NMR (CDCI3): 6 0.83 (3H. t). 1.27 (3H, t). 1.36 - 1.42 (2H. m). 1.63 - 1.69 (2H. m). 3.66 (3H. s). 3.91 (3H. 
s). 4.20 (2H. t). 4.34 (2K q). 6.15 (1H. s). 6.38 (2H. s). 6.50 (2H. brs). 6.75 (IH, s). 
EIMS: m/z 450 (M''). 

55 

(6c) In the same manner as in Example 3 (3c). the title compound (78 mg. 64%) was prepared as yellow powder 
from ethyl 5-(2-amino-4,5-dimethoxyben2oyl)-2-(n-buloxycarbonyloxymethyl)-2H-1 ,2.3-triazole-4-carboxylate (150 
mg) prepared in step (6b). 
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^H-NMR (DMSO-de): 6 0.87 (3H. t). 1 .28 O 36 (2H - 1.62 (2H. ^ 

(2H. t). 6.56 (2H. s). 7.17 (1H. s). 7.64 (1 H. s). 1 1.16 (1H. brs). 
EIMS:m/i4t)4(M*). 




Us used instead ol e«i/ cHoroWmale, a 2 : 1 '^"'j''* '^l^T^ 
S2rzS,IH5-V2;3-feote-.-ca*»,la., (S,*es* Exa^l.^) (™> "«)■ 

4- carboxylate prepared in step (7a) was reacted m ^^^.^^^^^^ '^^^^^^ : picture (612 mg) of ethyl 
v^aspurHied by column chromatography on s,I.cageUhe,^e/e^^^^^^ 5. 

5- (2 am.no-4.5<limethoxybenzoyl)-2<«opropoxyca*on^^^^^^^ yellovfoam. 
(2-amino-4.5-dimethoxyben2oyl)-2-0sopropo)rycarbonyl)-2H-1.2.3-tna2Ole-4 carooxyiaie 



15 



20 



25 



30 



35 



zole-4-carboxylate prepared in step (7b). 

1 H-NMR (DMSO-de): 6 1.25 (6H. d). 3.84 (3H. s). 3.85 (3H. s). 4.83 - 4.88 (1H. m). 6.66 (2H. s). 7.18 (1 H. s). 
7.65 (1H.S). 11.18 (1H.S). 



Example 8 
[01551 

■ c the title coirwwnd (40 mg. yield in three steps 56%) was prepared 

1.2,3-tria20le-4-carboxylate prepared »n step (8b). 
"iH.NMR(DMSO<le):63.82(3H.S).3.84(3H.s).6.80(2H.s).7.U(lH.s).7.56(2H.t).7.62(lH.S).7,72(lH. 

t).8.01 (2H.d). 11.14 (1H, brs). 



so (be 
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2-f LaurovloxvmethvlV7.8-dimethoxv-4f5HV1 0-diQxo>2H-1 .2 .3-triazolof4.5 -cirnbenzazeDine 
5 [0156] 

(9a) In the same manner as in Example 3 (Sa). provided that lauroyi chloride (0.37 ml) was used Instead of ethyl 
chloroformate. Thus, ethyl 2-(lauroyloxymethyl)-5- (4.5-dimethoxy-2-nitroben2oyl)-2H-1.2,3-tria2ole-4-ca rboxylate 
(190 mg, 85%) was prepared as a light yellow oil from ethyl 5-(4,5-dimethoxy-2-nitroben2oyI)-1H-1.2,3-tr iazole-4- 
10 carboxylate (S>'nthesis Example 2) (1 40 mg). 

^H-NMR (CDCI3): 6 0.88 (3H. t). 1.20 - 1.30 (16H. m), 1.44 (3H, t). 1.55 - 1.65 (2H, m). 2.35 (2H. t). 4.01 (3H. 
S). 4.03 (3K S), 4.50 (2H. q). 6.19 (2H, s), 7.03 (1H. s). 7.65 (1H. s). 
EIMS: m/2 562 (M*). 

75 

(9b) In the same manner as in Example 3 (3b), ethyl 5-(2-amino-4,5-dimethoxyben2oyI)-2-(lauroyloxymethyI)-21J • 
1.2.3-tria20le-4-carboxylate (157 mg, 96%) was prepared as a yellow oil from ethyl 2-lauroyloxymethy!-6-(4,5- 
dimethoxy-2-nitrobenzoyl)-2H-1.2,3-tria20le-4-carboxylate (172 mg) prepared in step (9a). 

so ^H-NMR (CDCI3): 6 0.86 (3H. t). 1.24 - 1.29 (16H. m). 1.27 (3H, t), 1.55 - 1.65 (2H, m), 2.38 (2H.t). 3.66 (3H, 

s). 3.90 (3K s). 4.34 (2H, q). 6.15 (1H. s). 6.36 (2H. s). 6.50 (2K brs). 6.75 (1H, s). 
EIMS: mfz 532 (M+). 

(9c) In the same manner as in Example 3 (3c), the title compound (95 mg. 70%) was prepared as a yellow powder 
25 from ethyl 5-(2-amino-4,5<limethoxybenzoyl)-2-(lauroyloxymethyO-2H-1.2.3-tria20le-4-carboxylate (150 mg) pre- 
pared in step (9b). 

^H-NMR (DMSO^le): 6 0.83 (3H, t). 1.15 - 1.20 (16H. m). 1.51 (2H. m). 2.41 (2H. t). 3.84 (3H, s) 3.85 (3H. s), 
6.54 (2H. s). 7.18 (1H. s), 7.65 (1H. s), 11.17 (1H, brs). 
30 EIMS: m/z 486 (M*). 

Example 10 

7.8-Dimethoxv-4(5H).10'dioxo-2>(Dalmitovloxvme thvlV2H-1. 2.3-triazolor4.5'Clf11benzazepine 

35 

[01571 

(10a) In the same manner as in Example 3 (3a). provided that palmitoyi chloride (0,49 ml) was used Instead of ethyl 
chloroformate, ethyl 5-(4,5-dimethoxy-2-nitrobenzoyl)-2-(palmitoyloxymethyl)-2H-1,2,3-triazole-4 -carboxylate (194 
40 mg. 79%) was prepared as a light yellow oil from ethyl 5-(4,5-dimethoxy-2-nltrobenzoyI)-lM-l.2, 3-triazole-4-car- 
boxylale (Synthesis Example 2) (1 40 mg). 

^H-NMR (CDCI3): 6 0.88 (3H, t), 1.20 - 1.30 (24H. m), 1.44 (3H, t). 1.55 - 1.59 (2H. m). 2.35 (2H, t), 4.01 (3H. 
S). 4.03 (3K s). 4.50 (2H. q). 6.19 (2H, s). 7.03 (1H. s). 7.65 (1K s). 
45 EJMS:m/z618(M*). 

(10b) In the same manner as in Example 3 (3b). ethyl 5-(2-amino-4,5-dimethoxybenzoyl)-2- (palmitoyloxymethyl)- 
2H-1 .2,3-tria20le-4-carboxylate (158 mg. 88%) was prepared as a. yellow oil from ethyl 5-(4.5-dimethoxy-2- 
nitrobenzoyi)-2-(palmltoyloxymethyl)-2H-1,2,3-triazole-4 -carboxylate (190 mg) prepared in step (10a). 

so 

"•H-NMR (CDCI3): 6 0.88 (3H, t). 1.24 - 1.29 (24H. m). 1.27 (3H, t). 1.60 - 1.65 (2H. m). 2.38 (2H. t), 3.66 (3H. 
s). 3.91 (3H. s). 4.34 (2H. q). 6.15 (1H. s). 6.36 (2H. s). 6.50 (2H. brs). 6.76 (1H. s). 
EIMS: mfe 588 (M*). 

55 (1 Oc) In the same manner as in Example 3 (3c). the title compound (1 1 7 mg. 82%) was prepared as yellow powder 
from ethyl 5-(2-amino-4,5<llmethoxybenzoyO-2-(palmitoyloxymethyl)-2H-1,2.3-triazole-4-carboxylate (155 mg) 
prepared in step (10b). 
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^H-NMR (DMSO-dg): 6 0,84 (3H, t). 1.14 - 1.21 (24H. m). 1.51 (2H. m). 2.41 (2H, t). 3.84 <3H. s). 3.85 (3H. s). 
6.54 (2H. s), 7.18 {1H. s), 7.65 (1H, s). 11.18 (IK brs). 
EIMS: m/2 542 (M*). 

5 Example 11 

2-r4-Chlorobutvrvloxvmethvn-7.8>dimethQxv-4(5m. 10- dioxo-2H-l -2.3-tria20lor4.5-cirnben2azepine 
[0158] 

(1 la) In the same manner as in Example 3 (3a). provided that 4-chlorobutyryl chloride (0.36 ml) was used instead 
of ethyl chloroformate. ethyl 2H4<hlorobutyryloxymethyl).5-(4.5-dlmethoxy-2-nitrobenzoyl)-2H-1.2.3-tna20le-4- 
carboxylate (312 mg, 80%) was prepared as a light yellow foam from ethyl 5-(4,5-dlmethoxy-2-nitroben20yl)-1il- 
1.2,3-triazole-4-carboxyIate (Synthesis Example 2) (280 mg). 

^H-NMR (CDCI3): 6 1 .45 (3H. t), 2.05 - 2.14 (2H. m), 2.55 - 2.64 (2H, m). 3.55 - 3.60 (2H, m). 4.02 (3H. s), 4.03 
(3H, s). 4.50 (2H, q). 6,22 (2H. s), 7.03 (1H, s), 7.65 (1H, s). 
EIMS: m/z 484 (M+). 

20 (11b) In the same manner as in Example 3 (3b). ethyl 5-(2-amino-4.5-dimethoxyben2oy!)-2-(4-chlorobutyryloxyme- 
thyl)-2H-1.2,3-tria2ole-4-carboxylate (270 mg, 91%) was prepared as a yellow oil from ethyl 2-(4-chlorobutyry- 
loxymethyl)-5-(4,5-dimethoxy-2-nitrobenzoyl)-2H-1 ,2,3-tria20le-4-carboxyIate (31 5 mg). 

^H-NMR (CDCI3): 6 1 .24 - 1.29 (3H. m). 2.12 (2H. m). 2.60 (2H. t). 3.58 - 3.61 (2H. m). 3.65 (3H. s). 3.91 (3H. 
25 s). 4.34 (2H. q). 6.15 (1H. s). 6.38 (2H. s). 6.51 (2H. brs). 6.74 (1H. s). 

EII^S: m/2 454 (M*). 

(1 1 c) In the same manner as in Example 3 (3c), the title compound (1 80 mg. 74%) was prepared as yellow powder 
from ethyl 5-(2-amino-4.5-dimethoxybenzoyl)-2-(4<hlorobutyryloxymethyl.2H-1.2.3-tria20le-4-^^ (270 

30 mg). 

^H-NMR (DMSO-dg): 6 1.96 - 2.03 (2H. m), 2.38 (2H. t). 3.66 (2H. t). 3.83 (3H. s). 3.85 (3H. s). 6.54 (2H. s). 
7.15 (1H, s), 7.63 (1 a s). 11.14 (1H. brs). 
EIMS: m/2 408 (M*). 

35 

Exannple 12 

g-f4-AminQben2QvloxvmAthylV7.8-dim e thoyv-4f5H). 10- dioxo-2H-1 ■2,3-tria20lo[4.5-c1[nben2a2eplne 
40 [0159] 

(12a) In the same manner as In Example 3 (3a). provided that p-nitroben2oyl chloride (223 mg) was used instead 
of ethyl chloroformate, ethyl 5-(4.5-dimethoxy-2-nitrobenzoyl}-2-(4-nitrobenzoyloxymethyl)-2H-1.2.3-tria2 ole-4- 
carboxylate (118 mg, 567*) was prepared as a light yellow foam from ethyl 5-(4,5-dimethoxy-2-nitroben2oyl)-1H- 
45 1 .2,3-tria20le-4-carboxylate (Synthesis Example 2) (1 40 mg). 

^H-NMR (CDCI3): 5 1.45 (3H, t). 4.00 (3H. s). 4.03 (3H. s). 4.51 (2H, q). 6.48 (2H. s). 7.06 (1H. s). 7.62 (1H. 
5), 8.20 (2H. d). 8.30 (2H. d). 
EIMS: m/2 529 (M*). 

so 

(12b) In the same manner as in Example 3 (3b). ethyl 5-(2-amino-4.5-dimethoxyben2oyl)-2-(4-aminoben2oy- 
loxymethyl)-2H-1 .2,3-tria2ole-4-carboxylate (1 00 mg, 98%) was prepared as a yellowish brown oil from ethyl 5-(4.5- 
dimethoxy.2-nitroben2oyl)-2-(4-nitroben2oyloxymethyl)-2H-1.a,3-tria20ie-4-carboxylate (115 mg) prepared in step 

(12b). 

^H-NMR (CDCI3): 5 1.29 (3H. t). 3.54 (3H. s). 3.89 (3H. s). 4.15 (2H, brs). 4.33 (2H. q). 6.14 (1H. s). 6,40 (2H. 
brs). 6.56 (2H. s). 6.56 - 6.67 (2H. m). 6.76 (1H, s).7.83 - 7.91 (2H. m). 
EIMS: m/2 469 (M*). 
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(12c) In the same manner as In Example 3 (3c). the title compound (54 mg, 59%) was prepared as yellow powder 
from ethyl 5-(2-amino-4,5-dimethoxyben2oyi)-2-(4-aminobenzoyloxymethyl)-2U-1 .2.3-tria2ole-4-cart)0xylate (102 
mg) prepared in step (12b). 

5 ^ H-NMR (DMSO-de): 6 3.83 (3H. s). 3.85 (3H. s). 6.21 (2H. s). 6.56 (2H, d). 6.68 (2H. s). 7.16 (1 H. s). 7.64 (1 H. 

s). 7.67 (2K d), 11.14 (IH, brs). 
EIMS: m/z 423 (M*). 

Example 13 

10 

7.8-Dimethoxv-4(5H).10-dioxo-2-(3-pyridvlcarbonvlo xymeth vn-2H-1.2.3-tria20lor4.5-cimbenza2epine 
[0160] 

75 (13a) In the same manner as in Example 3 (3a). provided that thionyl chloride (0,06 ml) was used instead of ethyl 
chloroformate. ethyl 2-chloromethyl-5-(4.5-dimethoxy-2-nitroben2oyl)-2tl-1.2,3-triazole-4-caiboxylate (146 mg. 
927o) was prepared as a light yellow foam from ethyl 5-(4,5-dimethoxy-2-nitroben2oy!)-1 H-1 ,2,3-tria2ole -4-carbox- 
ylate (Synthesis Example 2) (140 mg). 

20 ^H-NMR (CDCI3): 6 1.45 (3H. t), 4.00 (3H. s). 4.03 (3H, s), 5.98 (2H. s), 7.04 (IH, s). 7.66 (1H. s). 

EIMS: m/2 398 (M-^). 

(13b) In the same manner as in Example 3 (3b). ethyl 5-(2-amino-4.5-dimethoxyben2oyl)-2-chloromethyl-2H-1 .2,3 
-triazole-4-carbQxylate (120 mg, 93%) was prepared as a light yellow oil from ethyl 2-chloromethyl-5-(4.5<limeth- 
25 oxy-2-nitroben2oyl)-2H-1 ,2.3-tria20le-4-carboxylate (140 mg) prepared in step (13a). 

^H-NMR (CDCI3): 6 1.28 (3H. t). 3.66 (3H. s). 3.91 (3H. s). 4.34 (2K q). 6.15 (3H. s). 6.42 (2H. brs). 6.73 (IH. 
s). 

EIMS: mfz 368 (M*^). 

30 

(13c) In the same manner as in Example 3 (3c), 2-chloromethyl-7,8-dimethoxy-4(5H),10-dioxo-2hl-1,2,3-trla2 
olo[4,5-c]t1]ben2a2eplne (66 mg. 66%) was prepared as light yellow powder form ethyl 5-(2-amino-4,5-dimethoxy- 
benzoyl)-2-chloromethyl-2H-1.2,3-triazole-4-carboxylate (1 14 mg) prepared in step (13b). 

55 ^H-NMR (DMSO-dg): 6 3.84 (3H. s) 3.85 (3H. s). 6.68 (2H, s), 7.17 (IH. s). 7.64 (1H. s), 11.16 (IH. brs). 

EIMS: m/z 322 (M"^). 

(13d) 2-Chloromethyl-7.8-dimethoxy-4(5H).10-dioxo-2H-1,2.3-triazolo[4.5-c][1]benzazepine (47 mg) prepared in 
step (13c) was dissolved in N.N-dimethylformamide (5 ml). Tetra-n-butylammonium bromide (10.5 mg), nicotinic 
40 acid (20 mg), and potassium carbonate (34 mg) were added to the solution. The mixture was stirred at 70**C or 1 .5 
hr. After the mixture was allowed to stand for cooling, the reaction solution was post-treated by a conventipnal 
method and subjected to separation and purification to give the title compound (41 mg, 67%) as a light yellow pow- 
der. 

45 ■•H-NMR (DMSO-dg): 6 3.84 (3H, s), 3.85 (3H. s). 6.83 (2H. s). 7.16 (IH. s), 7.60 (IH. dd). 7.64 (IH, s). 8.35 

(IH. ddd). 8.86 (IH, dd). 9.12 (IN. d). 11.16 (IH. brs). 
FABMS:m/z410(M+-|.1). 

Example 14 

so 

7.8-Dimethoxv-4f5HV10-dioxo-2-(4>DvridvlcarbonvlQxvmeth vn'2H-1.2.3-triazolo[4.5-c1fn benzazeDine 
[0161] 

£5 (14a) In the same manner as in Example 13 (13d). provided that isonicolinic acid (24 mg) was used instead of nic- 
otinic acid, the title compound (30 mg. 46%) was prepared as light yellow powder from 2-chIoromethyl-7.8-dimeth- 
oxy-4(5H),10-dioxo-2H-1,2,3-triazolol4,5-c][1]benz azepine (52 mg) prepared in step (13c). 
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1H-NMR (DMSO-dg): 53.83 (3H. s). 3.85 (3H. s). 6.84 (2H. s). 7.17 (1H. s). 7.64 (1H. s). 7.87 (2K d). 8.83 (2H. 

d),11.18(1H.brs). 

FABMS:m/z410(M++1). 

5 Example 15 

-ic;obutvrvloxvethviV7.8-dimethoxv>4f5m.1 0-d iQxo»2H -1 .2.3'triazolor4,5-ciri1ben2a2^pinQ 
[0162] 

10 

(15a) In the same manner as in Example 3 (3a). provided that acetaldehyde (0.13 ml) and thionyl chloride (0.7 ml) 
were used respectively instead of paraformaldehyde and ethyl chloroformate, ethyl 2-(1-chloroethyl)-5-(4,5-dimeth- 
oxy-2-nitroben2oyl)-2H-1 .2,3-t riazole-4-carboxyIate (736 mg, 74%) was prepared as a light yellow foam from ethyl 
5-(4.5-dimethoxy-2-nitroben2oyl)-1H-1,2.3-triazole-4-carboxylate (Synthesis Example 2) (840 mg). 

^H-NMR (CDCI3): 5 1.45 (3H, t). 2.14 (3H, d). 4.01 (3H. s). 4.03 (3H, s), 4.50 (2H. q). 6.42 (1H. q). 706 (1H. 

s),7.64(1H.s). 

LCMS:m/z413(M++1). 

20 (15b) In the same manner as in Example 3 (3b). ethyl 5-(2-amino-4,5-dimethoxybenzoyl)-2-(1-chloroethyl)-2H-1. 
2,3-tria2ole-4-carboxylate (545 mg, 80%) was prepared as a light yellow foam from ethyl 2- (1 -chloroethyl)-5-(4,5- 
dimethoxy-2-nitroben2oyl)-2H-1,2,3-trla20le-4-carboxylate (735 mg) prepared in step (15a). 

^H-NMR (CDCI3): 5 1.28 (3K t). 2.28 (3H. d). 3.65 (3H. s). 3.91 (3H. s). 4.35 (2H. q). 6.15 (1H. s). 6.51 (2H, 
25 brs). 6.6 (IK q). 6.75 (1H. s). 

LCMS:m/z383(M++1). 

(15c) In the same manner as in Example 3 (3c). 2- (1-chloroethyl)-7.8-dlmethoxy-4(5id).10<iioxo-2H-1.2.3-triaz 
oioI4,5-c]l1]benzazepine (426 mg. 90%) was prepared as a light yellow powder from ethyl 5-(2-amino-4.5-dimeth- 
30 oxybenzoyl)-2-(1-chloroethyl)-2H-1.2,3-triazole-4-carboxylate (540 mg) prepared in step (15b). 

••H-NMR (DMSO-de): 6 2.20 (3H. d). 3.84 (3H. s), 3.86 (3H. s). 718 (1H. s). 7.21 (1H. q). 7.65 (IH, s), 11.19 
(1H. s). 

FABMS:m/z337 (M*' +1). 

35 

(15d) In the same manner as in Example 13 (13d). provided that isobutyric acid (0.023 ml) was used instead of 
ethyl chloroformate. Thus, the title compound (32 mg. 41%) was prepared as a light yellow powder from 2-(1-chlo- 
roethyI)-7.8-dimethQxy-4(5H).10-dioxo-2hl-1.2.3-triaz olo[4.5-c]l1]benza2epine (67 mg) prepared in step (I5c). 

40 iH-NMR (DMSO-dg): 5 1.05 (3H. d). 1.10 (3H. d). 1 .88 (3H. d). 2.60 - 2.67 (IH. m). 3.84 (3H. s) 3.85 (3H, S), 

7.18 (IH. s). 7.23 (iH.q). 7.65(1H, s). 11.16 (IH. brs). 
LCMS:nV2 389(M-'+1). 

Example 16 

45 

7ft.F)imethoxv>2-f4-methownhenvla c ^QwmethvlV4(5H^.10-dioxo-2H-1.2.3-triazol^ 
[0163] 

so (16a) In the same manner as in Example 3 (3a). provided that a methylene chloride solution of acid chloride pre- 
pared from p-methoxyphenylacetic acid (400 mg) and thionyl chloride (0.88 ml) was used instead of ethyl chloro- 
formate. ethyl 5-(4.5-dimethoxy-2-nitroben2oyl)-2-(4-methoxyphenylacetoxymethyl)-2tl-1.2.3-tria20le-4- 
carboxylate (210 mg. 66%) was prepared as a light yellow oil from ethyl 5-(4,5-dimethoxy-2-nitroben2oyl)-1H-1,2.3 
-tria2ole-4-carboxylate (Synthesis Example 2) (210 mg.) 

^H-NMR (CDCI3): 6 1.45 (3H. t). 3.61 (2H. s), 3.79 (3H. s). 4.00 (3H. s). 4.03 (3H. s). 4.50 (2H. q). 6.20 (2H. 
S). 6,84 (2H, d). 7.03 (1H. s). 7.14 (2H. d). 7.64 (IH. s). 
LCMS: m/2 528 (M*). 
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(16b) In the same manner as In Example 3 (3b), ethyl 5-(2-amino-4.5-dimethoxybenzoyl)-2-(4-methoxyphenylace- 
toxymethyl)-2tl-l ,2.3-tria2ole-4- carboxylate (180 mg, 95%) was prepared as a yellow oil from ethyl 5-(4,5-dimeth- 
oxy-2-nitrobenzoyl)-2-(4-methoxyphenylacetoxymethyl)-2H-1.2,3-tria20le-4-carboxylate (200 mg) prepared In step 

(16a). 

^H-NMR (CDCI3): 6 1.28 (3H, t). 3.60 (3H. s). 3.64 (2H, s). 3.79 (3H. s). 3.91 (3H, s). 4.35 (2H. q), 6.15 (1H. 
s). 6.37 (2H, s). 6.50 (2H. brs). 6.73 (1H. s). 6.84 (2H. d). 717 (2H. d). 
LCMS:m/z499 (M* +1). 

(16c) In the same manner as in Example 3 (3c). the title compound (118 mg, 75%) was prepared as a yellow pow- 
der from ethyl 5-(2-arTTino-4,5<Jlmethoxybenzoyl)-2-(4-methoxyphenylacetoxymethyl)-2MO,2.3-tria20le-4-c^ 

late (175 mg) prepared in step (16b). 

^H-NMR (DMSO-dg): 8 3.71 (3H. s). 3.74 (3H. s). 3.85 (3H. s). 6.56 (2H. s). 6.85 ,(2H. d). 7.18 (1 H, s). 7.18 (2H. 
d). 7.65 (1K s). 11.17 (1H. brs). 
LCMS: m/z 453 (M* +1). 

Example 17 

7.B-Dimethoxv-2-fN-f2-(N-N-dimethvlamino^ethvhcarbamovloxv m ethvlV4f5m.10Kjio^^^ 
zazeoine 

[0164] 

(17a) In the same manner as in Exarrple 3 (3a). provided that p-nitrophenyl chloroformate (806 mg) was used 
instead of ethyl chloroformate. ethyl 5-(4.5-dimethoxy-2-nitrobenzoyl)-2-(4-nitrophenoxycarbonyloxymethyl)-2H- 
1.2.3-triazole-4-Garboxylate (778 mg. 71%) was prepared from ethyl 5-(4.5-dimethoxy-2-nitrobenzoylj-1H-1.2.3-trl 
azole-4-carboxylate (Synthesis Exanple 2) (700 mg). 

^H-NMR (CDCI3): 6 1.46 (3H. t). 4.01 (3H. s). 4.03 (3H. s). 4.52 (2H. q). 6.34 (2H. s). 705 (1H. s). 7.40 (2H. 
d),7.64.(1H.s),8.30(2H.d). 

(17b) N,N-dimethyrethylenediamine (0.02 ml) was added to a solution of ethyl 5-(4.5-dimethoxy-2-nitrobenzoyl)-2- 
(4-nitrophenoxycarbonyloxymethyl)-2H-1.2,3-trlazole-4-carboxy.ate (83 mg), prepared In step (17a). in methylene 
chloride solution (1.5 ml) under ice cooling. The mixture was stin-ed for 2 hr. The reaction solution was post-treated 
by a conventional method and subjected to separation and purification to give ethyl 5-(4,5-dimethoxy-2-nltroben- 
zoyl)-2-(N-(2-(N.N-dimethylamino)eth yl)carbamoyloxymethyI)-2H-1.2,3-triazole-4-carboxylate (64 mg. 85%). 

''H-NMR (CDCI3): 6 1.43 (3H. t). 2.21 (6H, s). 2.41 (2H. t). 3.20 - 3.30 (2H. m). 4.00 (3H, s). 4.03 (3H. s), 4.49 
(2H, q). 5.49 (1H. s), 6.18 (2H. s). 7.02 (1H. s). 7.65 (1H. s). 

(17c) In the same manner as in Example 3 (3b). ethyl 5-(2-amino-4.5Kiimethoxybenzoyl)-2-(N-(2-(N.N-dimelhyl- 
amin o)ethyI)carbamoyloxymethyI)-2H-1 .2,3-triazole-4-carboxyl ate (56 mg, 1 00%) was prepared from ethyl 5-(4,5- 
dimethoxy-2-nitrobenzoyl)-2-(N-(2-(N,N-dimethylamino)eth yl)carbamoyloxymethyl)-2H-1.2,3-triazole-4-carboxy 
late (59 mg) prepared in step (17b). 

^H-NMR (CDCI3): 6 1.25 (3H. t). 2.75 (6H. s). 3.05 - 3.16 (2H. m), 3.58 - 3.68 (2H. m). 3.67 (3H. s). 3.90 (3H. 
s). 4.32 (2H, q). 6.15 (1H, s). 6.37 (2H. s). 6.50 (2H. brs). 6.75 (1H. s). 
FABMS: m/z 465 (M+ -h1). 

(17d)"ln the same manner as in Example 3 (3c). the title compound (28 mg, 56%) was prepared as a white powder 
from ethyl 5- (2-amino-4.5-dimethoxybenzoyl)-2-(N.(2-(N.M-dimethylamino)ethyl)carbamoyloxymethyl)-2H-1,2,^ - 
triazole-4-carboxylate (56 mg) prepared in step (17c). 

^H-NMR (DMSO-de): 6 2.77 (6H. s). 3.10 - 3.20 (2H. m). 3.35 • 3.45 (2H. m), 3.84 (3H. s). 3.86 (3H. s). 6.49 

(2H, s). 7.20 (1H. s). 7.65 (1H. s). 7.98 (IH. t). 11.16 (1H. s). 

EIMS:m/z418(M*-h1). 
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Example 18 

2-(DielhoxyphosphoryloxvmethylV7.8-dimethoxv.4f5H VlQ.diQyft.gH.1.2.3-triaznlor4 5-c1f11ben2a?ftninP 
5 [0165] 

(18a) In the same manner as in Example 3 (3a), provided that diethyl chlorophosphate (0.12 ml) was used instead 
of ethyl chloroformate. a crude product of ethyl 2-(dlethoxyphosphoryloxymethyl)-5-(4.5-dimethoxy-2-nitroben2oyl)- 
2H-1,2.3-tna2ole-4-carboxylate (205 mg) was prepared from ethyl 5-(4,5-dimethoxy-2-nitroben2oyl)-1H-1 2 3-tria- 
10 2ole-4-carboxyiate (Synthesis Example 2) (255 mg). / - ■ . 

{18b) In the same manner as In Example 3 (3b). a crude product of ethyl 5-(2-amino-4.5H3imethoxyb6nzoyl)-2- 
(diethoxyphosphoryloxymethyl)-2H-1.2.3-trlazole-4-catboxylate (186 mg) was prepared from the crude product of 
ethyl 2- (diethoxyphosphoryloxyme1hyl)-5-(4.5-dimethoxy-2-nitroben2oyl)-2H-1 ,2,3-tria20le-4-carboxylate (205 ma) 
prepared in step (18a). ' 

IS (18c) In the same manner as in Example 3 (3c), the title compound (73 mg. yield in three step 41%) was prepared 
from the crude product of ethyl 5-(2-amino-4,5-dimethoxyben2oyl)-2-(diethylphosphoryloxymethyl)-2H-12 S-tria- 
2ole-4-carboxylate (179 mg) prepared in step (18b). - ^ 

7" 6'(^H ?)'^m8^1 H ^'^ ^'^ " ^'^^ 

FABMS:m/2 441 (M*+1). 

Example 19 

^ 7 . $-Dimethoxv-4(5H) , 10-riioxn-2-(i-r3.pentvloxvcart>Qnvlny v^ D mrivn-?H.1 9 a.triagolnr4 S^lfUbenzagftninp 
[0166] 
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V iSa; Ethyl 5-(4,5-dimethoxy-2-nitroben2oyi)-l H-1.2,3-tria2oie-4-carboxyiate (Synthesis Example 2) (2 1 0) and d- 
toluenesuHonic acid monohydrate (23 mg) were suspended in methylene chloride (60 ml) under an argon atmos- 
phere. Propionaldehyde (0.48 ml) was added to the suspension. The mixture was stirred at room temperature for 
10 mm. Vf-Catbonyldiimidazole (1.07 g) was added thereto, and the mixture was stirred at room temperature for 
10 min. The mixture was post-treated by a conventional method and then subjected to separation and purification 

to give ethyl 2- (1-(imida2olylcart>onyloxy)propyl)-5-(4.5<limethoxy-2-nitroben2cyl)-2Jii-1.2.3-triazole-4-caibQxylate 
35 (2.35 g. 78%) as a light yellow foam. 

^H-NMR (CDCI3): 5 0.95 (3H. t). 1.45 (3H. t). 2.34 -2.46 (2H. m). 4.01 (3H. s). 4.05 (3H. s). 4.50 (2H a) 6 94 
(1H.t).7.08(1H.m).7.09(1H.S).7.39 - 7.40(1H.m).7.60(1H.s).8.12(1H.m). (2H. q). 6.94 

(19b) Ethyl 2-(1-(imida2olylcart)onyloxy)propyl)-5-( 4.5-dimethoxy-2-nitroben2oyl)-2H-1.2.3-tria2ole-4-cartx5xylate 
(377 mg) prepared in step (19a) was dissolved in toluene (12 ml). 3-Pentanol (1.6 ml) was added to the solution 
The mixture was heated under reflux tor 20 hr. The mixture was post-treated by a conventional method and sub- 
jected to separation and purification to give ethyl 5-(4. 5-dimethoxy-2-nltroben2qyl)-2-(1-(3-pentyloxycarbony- 
loxy)propyl)-2H-1,2,3-tria2ole-4-cait)oxylate (280 mg) as a light yellow oil. ' f J 

^H-NMR (CDCI3): 6 0.82 - 0.99 (9H, m), 1.44 (3H. t). 1.56 - 1.79 (4H, m), 2.18 - 2.29 (2H. m). 4.00 (3H. s). 4.03 

(3H. s). 4.50 (2H.q). 4.54 - 4.60 (1H.m). 6.62 (IH.t). 7.04 (1H.S). 7.62 (1H.S). 
LCMS: m/2 522 (M+) ' 

(19c) In the same manner as in Example 3 (3b). ethyl 5-(2-amino-4.5-dimethoxyben2oyl)-2-(l-(3-pentyloxycarbon 
yloxy)propyl)-2H-1,2,3-tria20le-4-carboxylate (185 mg, yield in two steps 50%) was prepared as a light yellow oil 
from ethyl 5-(4,5-dimethoxy-2-nitroben2oyl)-2-(1 -(3-pent yloxycarbonyloxy)propyl)-2H-1 .2.3-tria2ole-4.carboxylate 
(270 mg) prepared in step (1 9b). ' 

1 H-NMR (CDCI3): 6 0.85 (3H. t). 0.92 (3H. t). 0.97 (3H. t). 1 .28 (3H. t). 1 .57 - 1 .67 (4H. m). 2.30 - 2 49 (2H m) 
3 64 (3H. s). 3.90 (3H. s). 4.34 (2H. q). 4.56 - 4.62 (1H. m). 6.14 (1 H, s). 6.48 (2H. brs). 6.77 (1 H. t). 6.78 (1 K 
s). * 

LCMS: nVz 493 (M+ +1). 
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(19d) In the same manner as in Example 3 {3c), the title compound (135 mg. 83%) was prepared as light yellow 
powder from ethyl 5-(2-amino-4,5-dimethoxyben2oyl)-2-(1 -(3-pentyloxycarbonyloxy)propyl)-2Jd-1 .2.3-tria2ole-4- 
carboxylate (180 mg) prepared in step (19c). 

5 ^H-NMR (CDCI3): 6 0.84 (3H, t), 0.92 (3H, t), 0.98 (3H. t). 1.55 - 1.67 {4H. m), 2.39 - 2.50 (2H, m), 4.00 (3H. 

s). 4.05 (3H s). 4.60 (1H. quintet). 6.75 (1H, s). 6.92 (1H, t). 7.88 (1H. s). 9.54 (1H, s). 
LCMS: m/z 447 (M*). 

Example 20 

10 

2-n -tsopropoxvcarbonvlQxv-2-methvlprQpvl)-7. 8-dim6thoxv-4( 5HV1Q-dioxo-2H'1 .2.3-tria20lor4. S-Ciniben^azepine 
{0167] 

75 (20a) Ethyl 5-(4.5-dimethoxy-2-nitroben2oyl)-1H-1 .2,3-tria2ole-4-carboxylate (Synthesis Example 2) (1.07 g) and 
p-toluenesulfonic acid monohydrate (53 mg) were suspended In methylene chloride (10 ml) under an argon atmos- 
phere. Isobutyl aldehyde (330 mg) was added to the suspension. The mixture was stirred at room temperature for 
25 min. 1,V-carbonyldiimidazole (744 mg) and methylene chloride (5.0 ml) were added thereto, and the mixture 
was stirred at room temperature for 25 min. Isopropyl alcohol (920 mg) was added thereto, and the mixture was 

20 stirred at room temperature for 3 hr and then refluxed for 21 hr. The mixture was post-treated by a conventional 
method and subjected to separation and purification to give ethyl 2-(1-isopropoxycarbonyloxy-2-methylpropyl)-5- 
(4.5-dimethaxy-2-nttroben2oyl)-2tl-1,2,3-triazole-4-catboxylate as a light yellow foam (520 mg, 34%). 

^H-NMR (CDCI3): 6 0.72 (3H. d). 1.05 (3H. d). 1.25 {3H. d), 1.28 (3H. d). 1.44 (3H, t), 2.56 (1H. m). 4.00 (3H. 
25 s). 4.08 (3K S). 4.49 (2H. q). 4.85 (1H. m). 6.35 (IK d). 7.06 (1H. s), 7.62 (1H, s). 

(20a') Ethyl 5-(4,5<limethoxy-2-nitroben2oyl)-1ti-1,2.3-tria2ole-4-carboxylate (Synthesis Example 2) (50 g) was 
suspended in ethyl acetate (500 ml) . Isobutyl aldehyde (20 ml) was added to the suspension a 25°C under a nitro- 
gen stream. The m.ixture was stin-ed at that tenriperature for 20 min. 

30 Next, sodium iodide (21 .4 g) and potassium carbonate (78.9 g) were added thereto. Further, 50 ml of isopropyl 

chloroformate was added thereto, and a reaction was allowed to proceed with stirring at 60''C for 45 hr. 

Ethyl acetate (100 ml) was added to the reaction solution. The mixture was washed twice with 750 ml of water 
and then washed with a 207o aqueous sodium chloride solution (500 ml). The organic layer was dried over anhy- 
drous magnesium sulfate and concentrated under reduced pressure. 

35 The residue was crystallized from aqueous methanol to give ethyl 2-(1-isopropoxycarbonyloxy-2-methylpro- 

pyl)-5-(4.5-dimethoxy-2-nitroben2oyl)-2H-1.2,3-tria2ole-4- carboxylate (70.2 g. 96.7%). The ^H-NMR spectrum of 
this compound was the same as that of the compound prepared In step (20a). 

(20a" ) Ethyl 5-(4.5<limethoxy-2-nitrobenzoyl)-1H-1 .2.3-triazole-4-carboxylate (Synthesis Example 2) (5.00 g) was 

suspended in ethyl acetate (50 ml). VChloro-2-methylpropylisopropyl carbonate (8.34 g). sodium iodide (2.14 g), 
40 and potassium carbonate (7.89 g) were added to the suspension at 25'*C under a nitrogen stream. A reaction was 

allowed to proceed with stirring at 60*C or 95 hr. 

Ethyl acetate (10 ml) was added to the reaction solution. The mixture was washed twice with wata (75 ml) and 

then washed with a 20% aqueous sodium chloride solution (50 ml). The organic layer was dried over anhydrous 

magnesium sulfate and concentrated under reduced pressure. 
45 The residue was purified by column chromatography on silica gel (n-hexane/ethyl acetate) to give ethyl 2-(1- 

lsopropoxycarbonyloxy-2-methylpropyl)-5-(4,5-dimethoxy-2-nitrobenzoyl)-2Jd-1.2.3-triazole-4-carboxylate (0.89 g, 

12.3%). The ^H-NMR spectrum of this compound was the same as that of the compound prepared in step (20a). 

(20b) In the same manner as in Example 3 (3b), ethyl 5- (2-amino-4,5-dimethoxybenzoyl)-2-(1-isopropoxycarbony- 

loxy-2-methylpropyl)-2H-1.2.3-triazole-4-carboxylate (485 mg, 99%) was prepared as a light yellow foam from ethyl 
so 2-(1 -isopropoxycarbonyloxy-2-methylpropyl)-5-(4, 5-dimethoxy-2-nitrobenzoyl)-2id-1 ,2,3-tria20ie-4-carboxylate 

(520 mg) prepared in step (20a). 

^H-NMR (CDCI3): 5 0.85 (3H. d). 1.14 {3K d), 1.26 (3H. d). 1.28 (3H. t). 1.31 (3H. d). 2.75 (1H, m). 3.81 (3K 
s), 3.90 (3H. s). 4.34 (2H. q). 4.86 (1H. m). 6.14 (IK s). 6.49 (2H, brs). 6.51 (1H. d). 6.77 (1H. s). 

55 

(20c) In the same manner as in Example 3 (3c), the title compound (273 mg. 62%) was prepared as a light yellow 
powder from ethyl 5-(2-amino-4,5-dimethoxybenzoyI)-2-(1-isopropoxycarbonyloxy-2-methylpropyl)-2H-1,2, 3-tria- 
zole-4-carboxylate (485 mg) prepared in step (20b). 



37 



BNSDOCID: <EP 1026167A1.t> 



10 



EP 1 026 167 A1 

1H-NMR (CDCy: 5 0.85 (3H. d). 1.15 (3H. d). 1.25 (3H. d). 1.31 (3H. d). 2.80 (1H. m). 4.00 (3H. s). 4.05 (3H. 
s). 4.86 (1H, m). 6.68 (1K d). 6.73 (1H. s). 7.88 (1H. s). 9.47 (1H. brs). 
LCMS: nVz 433 (M+ +1). 

Example 21 

o.(A.^^»v Ym^thviv7 s-dimethnvu-Ar.'^Hv io-d invr^9H.i ■2.3-tria7ninr4 s-ciri1bgn?azepine 

[0168] 

(21 a) in the same manner as in Example 1 9 (a), provided that Pa^^tormaUehyde (45 mg^^^^ ITl'^iTiJ^S 
ml) were used respectively instead ol propionaldehyde and l.r-carbonyld..mrfazole. ethyl 
M 5-dimethoxy-2-nrtrobenzoyl)-2H-1,2, 3-triazole-4-carboxylate (618 mg. 98%) was prepared as a "9^ je'low 
L£f romX5-(4.5<lim^ho;^-^^^^^^^ 3-triazole-4-carboxylate (Synthes>s Exam,^e 2) (525 

15 mg). 

^H-NMR (CDCI3): 5 1.45 (3H. t), 2.12 (3H. s). 4.01 (3H. s). 4.03 (3H. s). 4.50 (2H. q). 6.19 (2H. s). 7.04 (1H, 

s).7.65(1H.s). 

EIMS: mfe 422 (M*). 

(21b) In the same manner as in Example 3 (3b). ethyl 2-(acetoxymethyl)-5-(2-amino-4.5<J.meth«^^ 
2 3-lria20le-4<:a*oxylate (510 mg. 90%) was prepared as a yellow on from ethyl 2- acetoxymelhyl)-5-(4.WBneth- 
oxy-2-nitrobenzoyl)-2H-l.2.3-tria2ole-4-carboxylate (610 mg) prepared in step (21a). 

1H-NMR (CDCI3): 5 1.27 (3H. t). 2.15 (3H. s), 3.66 (3H. s). 3.91 (3H. s). 4.34 (2K q). 6.15 (1H. s). 6.35 (2H. 
S). 6.50 (2H. brs). 6.75 (IH.s). 
EIMS: m/z 392 (M*). 

(21 c) in the same manner as in Example 3 (3c). the title compound (360 mg. 84%) was P^f 
from ethyl 2-(acetoxymethyO-5-(2-amino-4.5.dimethaxybenzpyl)-2H-1.2.3-tr.azole-4-carboxylate (492 mg) pre- 
pared in step (21b). 

iH-NMR (DMSO-de): 52.12 (3H, s). 3.83 (3H. s). 3.84 (3H. s). 6.52 (2H. s). 7.14 (1H. s). 7.63 (1H. 8). 11 .2 (1 H. 
brs). 

35 EIMS: nrWi 346 (M*). 

Example 22 

o■(|e»f^, tYrylnwmPthv^V7.8■di m o1hnw.d^';HV10■dioxo-?H-^■2.3-triazolo[4 Si^lfUbgnzgzgping 
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[0169] 

(22a) In the same manner as in Example 19 (19a). provided that ^^^^'^^^^'^^^^^^^^^ 
dride (0 1 7 ml) were used respectively Instead of propionaldehyde and 1 .1 vcart.onyld..m.dazo e. ethyl 2-Osobutyry. 
rymeth)^^^ 5.1imethoJ-2-nrtrobenzoyO-2H.1.2.3.tria^^^ (178 mg. 99%) was prepared as a 

t^S^ oil from ethyl 5.|4.5Kilmethoxy.2.nitrobenzoy!)-1H0.2.3.tr^^^^^^ (Synthesis Example 2) 

(140 mg). 

1H.NMR (CDCI3): 5 1.15 (3H. d). 1.21 (3H. d). 1.45 (3H. t). 2.57 - 2.68 (1H. m). 4.01 (3H. s). 4.03 (3H. s). 4.50 
50 (2H. q), 6.20 (2H. s). 7.03 (1 H. s). 7.65 (1 H. s). 

(22b) in the same manner as in Example 3 (3b), ethyl 5-(2-amino-4.5-dimethoxyben«vO-2-^^ 

2H-1 23-triazole-4-carboxylate (510 mg. 90%) was prepared as a yellow oil from ethyl 2-(.^butyryloxyme1hyl)-5- 

(4. 5^imethoxy-2.nitrobenzoyl).2H-1.2.3-triazole-4-carboxylate (610 mg) prepared in step (22a). 

iH-NMR (CDCI3): 6 1 .18 (6H. d). 1.28 (3H. t). 2.61 - 2.66 (1H. m). 3.65 (3H. S). 3.90 (3H. s). 4.34 (2H. q). 6.15 
(1 H, s). 6.36 (2H. s). 6.50 (2H. brs). 6.75 (1H. s). 
EIMS: 420 (M*). 
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(22c) In the same manner as in Example 3 (3c), the title compound (360 mg, 84%) was prepared as yellow powder 
from ethyl 5-(2-amino-4,5<Jimetha«ybenzpyl)-2-psobutyryloxymethyl)-2U-1.2.3-triazole-4-carboxyte (492 mg) 
prepared in step (22b). 

5 ^H-NMR (DMSO-dg): 8 1.10 (6H. d). 2.62 - 2.69 (IH, m), 3.84 (3H, s) 3.85 (3H. s). 6.54 (2K s), 7.18 (1H. s). 

7.64 (1H.S), 11,16 (IK brs). 
EIMS: m/z 374 (M+). 

Example 23 

10 

2- (n-Butyryloxymethy l)-7.8<iimethoxy-4(gH).1Q-dioxo-2H-1 .2.3>triazolo[4.$-c][1]ben29zeping 
10170] 

75 (23a) In the same manner as In Example 19 (19a), provided that paraformaldehyde (12 mg) and butyric anhydride 
(0.13 ml) were used respectively instead of propionaldehyde and 1,1'-carbonyldiimida2ole, ethyl 2-(n-butyry- 
loxymethyt)-5-(4,5<llrnethoxy-2-nltrobenzoyl)-2H-1, 2,3-triazole-4-carboxylate (178 mg, 99%) was prepared as a 
light yellow foam from ethyl 5-(4,5-dimethoxy-2-nitrobenzoyl)-1H"1.2,3-triazole-4-cart)OxyIate (Synthesis Example 
2) (140 mg). 

20 

^H-NMR (CDCI3): d 0.92 (3H, t). 1.44 (3H, t). 1.61 - 1.71 (2H. m). 2.44 (2H. t). 4.01 (3H. s). 4.03 (3H. s). 4.50 
{2H, q), 6.20 (2H. s), 7.03 (IH, s), 7,65 (IH. s). 
EIMS: nVz 450 (M*). 

25 (23b) In the same manner as in Example 3 (3b). ethyl 5-(2-amino-4,5-dimethoxyben2oyl)-2-(n-butyryloxymethyl)- 
2M-1.2,3-triazole-4-carboxylate (126 mg, 83%) was prepared as a yellow oil from ethyl 2- (ri-butyryloxymethyl)-5- 
(4,5-dimethoxy-2-nitroben2oyl)-2tl-1 ,2,3-trlazole-4-carboxylate (160 mg) prepared in step (23a). 

^H-NMR (CDCI3): 6 0.95 (3H, t). 1.27 (3H. t), 1.64 -1.70 (2H, m), 2.37 (2K, t). 3.65 (3H, s), 3.91 (3H, s), 4.34 
30 (2H. q). 6.15 (IH. s). 6.36 (2H. s). 6.50 (2H, brs). 6.75 (IH. s). 

EIMS: m/z 420 (M*). 

(23c) In the same manner as in Example 3 (3c), the title compound (86 mg, 80%) was prepared as yellow powder 
from ethyl 5-(2-amino-4,5-dimethoxybenzpyl)-2-(Q-butyryloxymethyl)-2hI-1 ,2,3-tria20le-4-carboxylate (120 mg) pre- 
ss pared in step (23b). 

^H-NMR (DMSO-de): 6 0.87 (3H, t). 1.51 - 1.60 (2H. m), 2.43 (2H, t), 3.84 (3H, s). 3.85 (3H. s), 6.54 (2H, s), 
717 (IH, s), 7.64 (IH. s). 11.2 (IH, brs). 
EIMS: m/z 374 (M*). 

40 

Example 24 

2-f3-CarboxvDroDionvloxvmethvlV7.8-dimethoxv-4f5H).10-d ioxo-2H-1 ■2.3-triazolo[4. 5-c|[1'|ben2azeplne 

45 10171] 

(24a) In the same manner as in Example 19 (19a), provided that paraformaldehyde (15 mg) and a methylene chlo- 
ride solution of an acid chloride prepared from a monobenzyl ester of succinic acid (520 mg) and thionyl chloride 
(0.91 ml) were used respectively instead of propionaldehyde and I.V-carbonyldiimidazole, ethyl 2-(3-(benzyloxy- 
so carbonyl)propionyloxymethyl)-5-(4,5-dlmethoxy-2-nitrobenzpyl)-2H-1 ,2.3-triazole-4-carboxylate (148 mg, 58%) 
was prepared from ethyl 5-(4,5-dlmethoxy-2-nitrobenzoyl)-1H-1,2,3*triazole-4-carboxylate (Synthesis Example 2) 
(175 mg). 

^H-NMR (CDCI3): 5 1.44 (3H. t). 2.69 (4H. s). 3.99 (3H. s). 4.02 (3H. s). 4.49 (2H. q). 5.11 (2H. s). 6.19 (2H. 
55 s). 7.03 (IH. s), 7.30 - 7.40 (5H, m). 7.63 (1 H. s). 

(24b) In the same manner as in Example 3 (3b) and (3c), the title compound (7 mg, 26%) was prepared from ethyl 
2-(3-(benzyloxycarbonyl)propionyloxymethyl)-5-(4,5 -dimethoxy-2-nitrobenzoyl)-2il-1,2,3-triazole-4-carboxylate 
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(100 mg) prepared in step (24a). 

"•H-NMR (DMSO-de): 5 2.60 (4H, m). 3.83 (3K s). 3.85 (3H. s). 6.54 (2H, s). 7.17 (1H. s). 764 (1H, s), 11.16 
(IH.s), 12.54 (IH.brs). 
5 FABMS: 1^/1405(1^-^+1). 

Example 25 

2-fCvclohexvlcarbonvloxvmethvlV7.8'dimethoxv-4f5H).1 0-d ioxo-2H-1 .2.3-triazolof4. 5-c]f 1]benza2eDine 
[0172] 

(25a) In the same manner as in Example 19 (19a), provided that paraformaldehyde (15 mg) and cyclohexylcarbo- 
nyl chloride (0.54 ml) were used respectively instead of propionaldehyde and l.l'-carbonyldilmidazole, ethyl 2- 
75 (cyclohexylcarbonyloxymethyl)-5-(4,5<iimethoxy-2-nitroben2oyl)-2H-1,2,3-tria2ole-4-carbo^^ (416 mg) was 
prepared from ethyl 5-{4.5-dimethoxy-2-nitroben2oyl)-1tl-1.2,3-tria20le-4-carboxylate (Synthesis Example 2) (175 
mg). 

^ H-NMR (CDCI3): SI .20 - 2.00 (1 OH. m). 1 .44 (3H, t), 2.35 (1 H, m), 4.00 (3H, s), 4.03 (3H, s). 4.49 (2H. q), 6.19 
SO (2H. s). 7.03 (1 H. s). 7.65 (1 H. s). 

FABMS:m/z491 (M++1). 

(25b) In the same manner as in Example 3 {3b) and (3c), the title compound (32 mg. 18%) was prepared from ethyl 
2-(cyclohexylcarbonyloxymethyl)-5-(4,5-dimethoxy-2-nitroben2oyI)-2H-1 ,2,3*tria2ole-4-carboxylate (a) (200 mg) 
25 prepared in step (25a). 

^H-NMR (DMSO-dg): 61.16 - 1.90 (10H. m), 2.45 (1H. m). 3.83 (3H. s). 3,85 (3H, s). 6.51 (2K s). 7.16 (IH. s). 

7.64(1H.s). 11.15 (1H. s). 

FABMS:m/z415(M*+1). 

30 

Example 2e 

7.8-Dimethoxv-2-r3-methQxvpentan-3-vlV4(5Hyi0-dioxo-2H -1 .2.3-trlazolor4. 5-cirnbenzazeDine 
35 [01731 

(26a) B-Toluenesulfonic acid monohydrate (20 mg) was added to a solution of 3-pentanone (3.1 ml) an trimethyl 
orthoformate (3.3 ml) in methylene chloride (10 ml). The mixture was heated for one hr with stirring. This solution 
(4 ml) was added to a solution of ethyl 5-(4.5-dimethoxy-2-nitroben2oyl)0 H-1 .2,3-triazole-4-cartX)xylate (Synthesis 
40 Example 2) (140 mg) in methylene chloride (2 ml). The mixture was sttn-ed at room tenrperature for one hr. and trl- 
ethylamine (0,05 ml) was then added thereto. The mixture was post-treated by a conventional method and sub- 
jected to separation and purification to give ethyl 5-(4,5-dimethoxy-2-nitroben2oyI)-2-(3-methoxypentan-3-yl)-2H- 
1,2,3-triazole-4-carboxylate (140 mg, 78%) as a yellow powder. 

45 ^H-NMR (CDCI3): 6 0.75 - 0.79 (6H, m), 1 .45 (3H. t), 2.19 - 2.25 (4H, m), 2.97 (3H, s). 4.01 (3H. s). 4.04 (3H. 

s). 4.49 (2H. q). 7.10 (1 H, s). 7.60 (IH. s). 
FABMS:m/z451 (M*+1). 

(26b) In the same manner as in Example 3 (3b), ethyl 5-(2-amino-4,5-dimethoxyben2oyl)-2-(3-methoxypentan-3- 
so yl)-2H-1,2,3-triazole-4-carboxylate (110 mg, 91%) from ethyl 5-(4,5-dimethoxy-2-nitroben2oyI)-2-(3-methoxypen- 
tan-3-yl)-2JJ-1 ,2.3-triazole-4-carboxylate (130 mg) prepared In step (26a). 

1 H-NMR (CDCI3): 8 0,87 (6H. t). 1.26 (3H, t). 2.33 - 2.45 (4H. m). 3.13 (3H. s). 3.61 (3H. s). 3.90 (3K s). 4.33 
(2H. q). 6.15 (IH, s). 6.49 (2H. brs), 6.74 (IH. s). 
55 FABMS:m/z421 (M-'+l). 

(26c) Ethyl 5-(2-amino-4,5-dimethoxyben2oyl)-2-(3-methoxypentan-3-yl)-2H-1,2,3-tria2oIe-4-carboxylate (80 mg) 
was dissolved in isopropyl alcohol (1 .5 ml) under an argon atmosphere. Potassium t^-butoxide (25 mg) was 
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added to the solution. The mixture was stirred at room temperature for 15 min. The mixture was post treated by a 
conventional method and subjected to separation and purification to give the title compound (35 mg, 49%) as a yel- 
low powder. 

5 ^H-NMR (CDCI3): 6 0.87 {6H, t), 2.42 (2H. q). 2.53 (2H. q). 3.13 (3H. s), 4.00 (3H. s). 4.03 (3H. s). 6.66 (1H. 

s). 7.90 (1H.S). 9.14(1H,brs). 
FABMS: m/z 374 (M*). 

Example 27 

w 

2-(4-Ethoxyheptan-4-yl)-7.8-dimeth oxy-4(5H). 1 Q-dioxo-2H- 1 ■2.3-triazolof4. S-cinibenzazeDine 
[0174] 

(27a) Ethyl 5-(4,5-dimethoxy-2-nitroben2oyl)-1H-1,2,3-tria2ole-4-carboxylate (Synthesis Exanple 2) (140 mg) and 
Ei-toluenesulfonic acid monohydrate (2 mg) were suspended In methylene chloride (2 ml) under an argon atmos- 
phere. 4-Heptane (0.14 ml) and triethyl orthoformate (0.17 ml) were added to the suspension. The mixture was 
stirred at room temperature for 2 hr. Further, ^-toluenesulfonic acid monohydrate (4.5 mg) was added thereto. The 
mixture was stirred at room temperature for 2 hr. The mixture was post-treated by a conventional method and sub- 
jected to separation and purification to give ethyl 2-(4-ethoxyheptan-4-yl)-5-(4,5-dlmethoxy-i2-nitroben2oyl)-2H- 
1,2,3-tria2ole-4-carboxylate (160 mg, 82%) as a yellow powder. 

^H-NMR(CDCl3):8 0.90 (6H,t). 1.00 - 1.15 (2H. m). 1.04 (3K t). 1 .26 - 1 .28 (2H, m). 1.44 (3H.t). 2.05-2.21 
(4H. m). 3.10 (2H. q), 4.01 (3H. s). 4.04 (3H. s). 4.48 (2H. q), 7.08 (1H. s). 7.61 (1H. s). 
EIMS: m/z 492 (M+). 

(27b) In the same manner as in Example 3 (3b). ethyl 5-(2-amlno-4,5-dimethoxyben2oyI)-2-(4-ethoxyheptan-4-yl)- 
2H-1.2, 3-tria201e-4-carboxyIate (160 mg, 90%) was prepared as a yellow oil from ethyl 2-(4-ethoxyheptan-4-yl)-5- 
(4,5<limethoxy-2-nitrobenzoy!)-2H-1 ,2.3-tria2ole-4 -carboxylate (190 mg) prepared in step (27a). 

"•H-NMR (CDCI3): 6 0.95 (6H. t). 1.10 - 1.19 (2H, m). 1.11 (3H, t). 1.25 (3H, t), 1.35 - 1.38 (2H, m), 2.24 - 2.42 
(4H. m). 3.25 (2H. q), 3.61 (3H, s). 3.90 (3H, s). 4.32 (2H. q). 6.15 (1H. s), 6.50 (2H. brs). 6.74 (IH, s). 
EIMS: m/z 462 (M''). 

(27c) In the same manner as in Example 26 (26c), the title compound (75 mg. 60%) was prepared as a yellow crys- 
tal powder from ethyl 5-(2-amino-4,5-dimethoxyben2oyl)-2-(4-ethoxyheptan-4-yl)-2H-1,2.3-triaz ole-4-carboxylate 
(143 mg) prepared in step (27b). 

^H-NMR (CDCI3): 6 0.96 (6H. t). 1.11 - 1.19 (2H. m), 1.13 (3H, t), 1.34 - 1.43 (2H. m), 2.30 - 2.38 (2H. m), 2.44 
- 2.52 (2H. m), 3.28 (2H. q), 4.00 (3H, s). 4.05 (3H. s). 6.80 (1H, S), 7.90 (1H. 5). 9.68 (1H, brs). 
FABMS: m/z 417 (M+ 1). 

Example 28 

45 2-fEthoxvmethvn-7.8-dimethQxv-4f5HV10-dioxo-2H-1.2.3-trlazolor4.5-ciri1benza2epine 
10175] 

(28a) Ethyl 5-(4,5-dimethoxy-2-nitrobenzoyl)-1H-1.2,3-triazole-4-carboxylate (Synthesis Example 2) (210 mg) and 
so ^-toluenesulfonic acid monohydrate (62 mg) were suspended in methylene chloride (5 ml) under an argon atmos- 
phere. Diethoxymethane (0.5 ml) was added to the suspension. The mixture was stirred at 80°C for 2 hr. The mix- 
ture was post-treated by a conventional method and subjected to separation and purification to give ethyl 2- 
(ethoxymethyl)-5-(4.5-dimethoxy-2-nitrobenzoyl)-2H-1 .2,3 -lriazole-4-carbaxylate (242 mg, 99%) as a yellow pow- 
der. 

55 

^H-NMR (CDCI3): 6 1.17 (3H, t). 1.45 (3H. t). 3.55 (2H. q), 4.00 (3H, s). 4.03 (3H. s). 4.49 (2H. q), 5.62 (2H. s). 
7,05 (IK s), 7.64 (1H,s). 
EIMS: m/z 408 (M+). 
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(28b) In the same manner as rn Example 3 (3b), ethyl 5-(2-amino-4.5-climethoxybenzoyl)-2-(ethoxymethyf)-2H-1.2 
,3-tria2ole-4-carboxylate (178 mg, 88%) was prepared as a yellow oil from ethyl 2-(ethoxymethyl)-5-(4,5-dlmeth- 
oxy-2-nitroben2oyl)-2hi-1,2,3-tria2ole-4-carboxylate (220 mg) prepared in step (28a). 

•^H-NMR (CDCI3): 8 1 .21 (3H. t). 1 .26 (3H. t), 3.63 (3H. s). 3.70 (2H, q), 3.90 (3H. s). 4.43 (2K q). 5.78 (2H. s). 
6.15 (1H. s), 6.50 (2H, brs). 6.73 (1K s). 
EIMS: m/i 378 (M*). 

(28c) In the same manner as in Example 26 (26c). the title compound (1 16 mg. 92%) was prepared as a yellow 
powder from ethyl 5-(2-amino-4,5<limethoxybenzoyi)-2-(ethQxymethyl)-2H-1.2,3-tria20le-4-caitK^ (142 mg) 
prepared In step (28b). 

^H-NMR (DMSO-de): 5 1.12 (3H. t). 3.64 (2H. q). 3.83 (3H. s). 3.85 (3H. s). 5.94 (2H. s). 7.13 (1H, s), 7.65 (1H, 
s), 11.2 (1H. brs). 
EIMS: m/i 332 (M*). 

Example 29 

2-(lsopropoxvmethvlV7.8-dimethoxv-4(5H).10-dioxo-2H-1.2 .3-tria20lor4. 5-c]f1)benza2epine 
[0176] 

(29a) In the same manner as in Example 19 (19a), paraformaldehyde (42 mg) and isopropyl alcohol (0.092 ml) 
were used respectively instead of proplonaldehyde and 1 ,1 '-carbonyldiimidazole. Thus, ethyl 2-(isopropoxymethyl)- 
5-(4,5-dimethoxy-2-nitroben2oyl)-2H-1 ,2,3-tria2ole-4-carboxylate (215 mg. 85%) was prepared as a light yellow oil 
from ethyl 5-(4.5<iimethoxy-2-nitrobenzoyl)-1hl-1.2.3-tria20le-4-carboxylate (Synthesis Example 2) (210 mg). 

^H-NMR (CDCI3): 5 1 .17 (6H. d). 1 .45 (3H. t). 3.74 - 3.80 (1H. m). 4.00 (3H. s). 4.03 (3H. s). 4.49 (2K q). 5.63 
(2H. s). 7.04 (1H. s). 7.64 (1H. s). 
EIMS: m/2 422 (M+). 

(29b) In the same manner as in Example 3 (3b). ethyl 5-(2-amino-4,5-dimethoxyben2oyl)-2-(isopropoxymethyI)-2H 
-1.2,3-tria2ole-4-carboxylate (190 mg) was prepared as a yellow oil from ethyl 2-(isopropoxymethyl)"5-{4,5-dimeth- 
oxy-2-nitroben2oyl)-2H-1.2. 3-tria20le-4-carboxylate (200 mg) prepared In step (29a). 

^H-NMR (CDCI3): 6 1.17 (6H. d). 1.26 (3H. t). 3.63 (3H. s). 3.80 - 3.90 (1H. m). 3.90 (3H. s). 4.43 (2H. q). 5.80 
(2H, s). 6.16 (1H, s). 6.50 (2H. brs). 6,72 (1H, s). 
EIMS: mtz 392 (M*). 

(29c) In the same manner as in Example 26 (26c). the title compound (1 10 mg. 70%) was prepared as a yellow 
powder from ethyl 5-(2-amino-4.5<llmethoxybenzoyl)-2-(lsopropoxymethyO-2Jd-1,2,3-tria2ole-4<ailDOxyl (180 
mg) prepared in step (26b). 

^H-NMR (DMSO-dg): 6 1.12 (6H. d). 3.84 (3H. s), 3.85 (3H. s). 3.93 - 3.95 (1H. m). 5.96 (2H. s). 7.18 (1H. s). 
7.66 (IK s). 11.1 (IH.brs). 
EIMS: rr\/z 346 (M*). 

Ex^nplg 30 

2-f1 -d .3-Diethoxv-2-proD OxvcarbonvloxvV2-methvlDroDvh -7. 8>dimethoxv-4(5H) . 1 0-dioxo>2H-1 .2.3>triazolof4.5>cir 
Hbenzazeoine 

[0177J 

(30a) In the same manner as in Example 19 (19a). provided that isobutyl aldehyde (0.078 ml) was used instead of 
propionaldehyde, ethyl 2-(1 «(1 -imida2olylcarbonyloxy)-2-methylpropyO-5-(4.5-drmethoxy-2-nitroben2oyl)-2H-1 ,2,3- 
triazole-4-carboxylate (252 mg. 61%) was prepared from ethyl 5-(4.5-dimethoxy-2-nitroben2oyO-1H-1.2, 3-triazole- 
4-carboxylate (Synthesis Exanrple 2) (280 mg). 
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^H-NMR (CDCI3): 5 0.82 (3H. d). 1.12 (3H. d). 1.44 (3H, t). 2.64 - 2.81 (IH. m), 4.01 (3H. s). 4.04 (3H. s), 4.50 

(2H, q). 6.67 (IH, d). 7.08 (2H. m). 7.41 (IH, s), 7.59 (IH. s). 8.14 (IH, m). 

LCMS:m/z517(M*+1). 

5 (30b) In the same manner as in Example 19(1 9b). provided that 1 .3-diethoxy-2-propano! (0.6 ml) was used instead 
of 3-pentanol. ethyl 2-(1-(1 .3-diethoxy-2-propoxycarbonyloxy)-2-methylpropyl)-5-(4.5-dimethoxy-2-nrtroben2oyI)- 
2H-1 ,2,3-tria2oIe-4-carboxylate (165 mg. 44%) was prepared as a light yellow oil from ethyl 2-(1-(1 -imidazolylcarb- 
onyloxy)-2-methylpropyl)-5-(4,5-dimethoxy-2-nitroben2oyl)-2H-1,2.3-triazole-4-carboxylate (325 mg) prepared in 

step (30a). 

70 

^H-NMR (CDCI3): 5 0.71 (3H, d). 1.08-1 .25 (9H. m). 1 .45 (3K t). 2.49 - 2.61 (1 H. m). 3.38 - 3.63 (8H. m). 4.01 
(3H. s). 4.04 (3H. s). 4.50 (2H. q). 4.92 - 4.94 (IH. m). 6.38 (IH. d). 7.06 (IH. S). 7.62 (IH. S). 
LCMS: m/2 597 (M* +1). 

75 (30c) In the same manner as in Example 3 (3b). ethyl 5-(2-amino-4.5-dimethoxyben2oyl)-2-(1-(1,3-diethoxy-2-pr 
opoxycarbonyloxy)-2-methylpropyI)-2H-1,2.3-triazole-4-carboxylate (177 mg. 78%) was prepared as a light yellow 
oil from ethyl 2-(1-{l .3<liethoxy-2-propoxycarbonyloxy)-2-methyIpropyl)-5K4.5-dimethoxy-2-nitrobenzoyl)-2H-1.2, 
3-tria2oIe-4-carboxylate (240 mg) prepared in step (30b). 

20 ""H-NMR (CDCI3): 6 0.85 (3H. d). 1.08 - 1.21 (9H, m). 1.29 (3H. t). 2.75 - 2.81 (1H. m). 3.40 - 3.72 (IIH. m). 

3.91 (3H. s), 4.34 (2H. q). 4.92 - 4.97 (IH. m). 6.15 (IH, s). 6.50 (2H. brs). 6,54 (IH, d). 6.79 (IH. s). 
LCMS: m/z 567 (M* +1). 

(30d) In the same manner as in Example 3 (3c). the title compound (65 mg, 40%) was prepared as light yellow crys- 
25 tal powder from ethyl 5-(2-amino-4,5-dimGthoxyben2oyl)-2-(1-(1.3-diethoxy-2-propoxycarbonyloxy)-2.methylpro- 
pyl)'2H-1,2. 3-tria20le-4-carboxylate (175 mg) prepared in step (30c). 

^H-NMR (CDCI3): 5 0.85 (3H. t). 1.09 (3H. t). 1.16 - 1.19 (6H. m). 2.75 - 2.85 (1 H. m). 3.38 - 3.66 (8H. m). 4.00 
(3H, s), 4.04 (3H. s). 4.88 - 4.93 (IH. m). 6.68 (IH. s). 6,70 (IH, d), 7.88 (IH, s). 9.31 (IH, s). 
30 FABMS:m/z521 (M++1). 

Example 31 

7.8>Dim6thoxv>2>f 1 W2-f2-methoxvethQxy)ethoxv c arbQnvloxv >-2-methvlDroDvn-4(5HV 1 0-dioxO'2H-1 .2.3-triaWlOf4 . 5-C 

35 ][i]b$rizazgpipe 

[0178] 

(31 a) In the same manner as in Example 19 (19b), provided that diethylene glycol monomethyl ether (3,6 ml) was 
40 used instead of 3-pentanol and trifluoroacetic acid (3.8 ml) was added, ethyl 2-(l-(2-(2-methoxyethoxy)ethoxycar- 
bonyloxy)-2-methylpropyl)-5-(4,5- dimethoxy-2-nitrobenzoyl)-2H-l.2.3-triazole-4-carboxylate (8,82 g, 52%) was 
prepared from ethyl 2-(1-(1-imidazoiylcarbonyloxy)-2-methylproiDyl)-5-(4. 5-dimethoxy-2-nitrobenzoyl)-2H-1,2.3-tri- 
azole-4-carboxylate (13.0 g) prepared In step (30a). 

45 ^H-NMR (CDCI3): 6 0.72 (3H. d), 1 ,07 (3H, d), 1 .44 (3H. t), 2.50 - 2.65 (1 H. m). 3.36 (3H. s). 3.50 - 3.55 (2H. 

m), 3.60 - 3.65 (2H, m). 3.65 - 3.75 (2K m). 4.01 (3H, s). 4.04 (3H. s). 4.20 - 4.35 (2H. m). 4.49 (2H. q). 6.35 
(IH. d). 7.07 (IH.s). 7.62(1 H.S). 

(31b) In the same manner as in Example 3 (3b). ethyl 5-(2.amino-4,5-dimethoxy)-2-(l-(2-(2-methoxyethoxy)ethox 
so ycarbonyloxy)-2-methyIpropyl)-2H-1 .2.3-tria20le-4.carboxylate (1 .14 g. 100%) was prepared from ethyl 2-{1 -(2-(2- 
methoxyethoxy)ethoxycarbonyloxy)-2-methyIpropyO-5-(4.5-diniethoxy-2-nltroben2oyl)-2H-1.2.3-triazote 

ylate (1.15 g) prepared in step (31a). 

^H-NMR (CDCI3): 6 0.85 (3H. d). 1.15 (3H. d). 1.29 (3H. t). 2.70 - 2.85 (1H. m). 3.36 (3H. s). 3.50 - 3.55 (2H. 
55 m). 3.60 - 3.66 (2H. m). 3.64 (3H. s). 3.69 - 3.75 (2H. m). 3.90 (3H. s), 4.35 (2H. q). 4.20 • 4.40 (2H. m). 6.14 

(IH. s). 6.49 (2H. s). 6.53 (1H. d). 6.78 (IH. s). 

(31c) In the same manner as in Example 3 (3c), the title compound (750 mg, 75%) was prepared as a light yellow 
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crystal powder from ethyl 5'{2-amino.4.5-dimethoxy)-2.(1-(2-(2.rnethoxyethoxy)ethoxycartx)nyloxy).2 -melhylpro- 
pyl)-2hl-1,2.3-triazole-4-carboxylate (1.11 mg) prepared in step (31b). 

' H-NMR'{CDCl3): 6 0.86 (3H. d). 1 . 1 7 (3H. d), 2.75 - 2.90 (1 H. m). 3.35 (3K s). 3.50 - 3.55 (2H. m). 3.60 - 3 65 
(2H. m). 3.71 (2H. t). 4.00 (3H. s), 4.07 (3H. s), 4.26 (1 H, dt). 4.34 (1 H, dt). 6.68 (1 H. d), 6.85 (1 H. s). 7.88 (1 H, 
s), 9.94 (1 H, s). 

Example 32 

14. S-clfUbenzazepine 
10179] 



(32a) In the same manner as in Synthesis Example 2, ethyl 5-(5-lsopropoxy-4-methoxy-2-nitroben2oyi)-1H-1 2 3- 

tria20le-4-carbQxylate (1.47 g. 78%) was prepared from an about 1 : 1 mixture (2.49 g) of ethyl 4-(5-isopropoxy-4- 

methoxy-2-nltroben2oyl)-1-(4-methoxybenzyl)-1H-l.2.3-tri azoie-S-carboxylate (Synthesis Example 3. M) and 

ethyl 5-(5-isopropoxy-4-methoxy-2-nitrobenzoyl)-1-(4-methoxyben2yO-ia-1,2.3-triazole-4.carboxylate (Synthesis 
Example 3, b-2) . 

1H-NMR (CDQa): « 1.43 (9H. d). 4.00 (3H. s). 4.47 (2H. q), 4.65 - 4.80 (1H. m). 7.00 (IH. s). 7.66 (1H. s). 

(32b) p-Toiuenesulfonic acid monohydrate 57 mg) and isobutyl aldehyde (0.41 ml) were added to a solution of ethyl 
5-(5-isopropoxy-4-methQxy-2-nitrobenzoyl)-1H-1,2.3-tria20le-4-carboxylate (1.14 g). prepared in step (32a) in 
methylene chloride solution (1 7 mO at -20»C. The mixture was stin-ed at that temperature for one hr.1 , 1 "-Carbonyl- 
diimidazole (732 mg) was added to the reaction solution. Further, one hr after that. 1 .3-diethoxy-2-pr'opanol (4 70 
ml) was added thereto. The reaction solution was cooled to -30°C. Trifluoroacetic acid (0.70 ml) was added thereto 
The temperature was raised to room temperature, followed by stirring for 25 hr. 0.5 M hydrochloric acid was added 
to the reaction solution under ice cooling to stop the reaction, and separation was then carried out. The organic 
30 layer was washed five times with a 7% aqueous sodium hydrogencarbonate solution. The solvent was evaporated 
under reduced pressure. Diethyl ether and water were added to the residue. The organic layer after the separation 
was successively washed twice with water, with 0.5 M hydrochloric acid, twice with water, and then with 20% saline 
The solvent was evaporated under reduced pressure. The residue was purified by column chromatography on silica 
gel (ethyl acefateAiexane) to give a crude product of ethyl 2-(1-(1.3-diethoxy-2-propoxycaibonyloxy)-2-methylpro- 
35 pyl)-5-(5-isopropoxy-4-methoxy-2-nitroben2oyI)-2H-1 ,2,3-triazole-4-carboxylate (1 . 1 5 g). 

^H-NMR (CDCI3): 5 0.71 (3H. d). 1.07 (3H. d). 1.10 (3H, t), 1.15 (3H. t). 1.41 - 1.47 (9H. m). 2.54 -2 65(1 H 
m), 3.40 - 3.64 (8H, m). 4.01 (3H. s). 4.49 (2H. q). 4.68 - 4.76 (1 H. m). 4.90 - 4.96 (1 H. m), 6.39 (1 H. d). 7.03 
(IH, s), 7.61 (IH, s). 
40 EIMS: m/z 624 (M*). 

(32b) In the same manner as in Example 3 (3b). ethyl 5-(2-amino-5-isopropoxy-4-methoxybenzoyl)-2-(l-(1.3-diet 
hoxy-2-propoxycait.onyloxy)-2-methylpropyl)-2a-1.2.3-triazole-4-carboxylate (1.08 g. 100%) was prepared from 
ethyl 2-(1-(1,3-diethoxy-2-propoxycarbonyloxy)-2-methylpropyl)-5-(5-isopropoxy-4-methoxy-2-nitroben2oyl)-2H- 
45 1.2. 3-triazole-4-cait5oxylate (1.12 g) prepared in step (32a). ~ 

iH-NMR (CDCI3): 8 0.85 (3H, d). 1.13 (3H. t). 1.18 (3H. t), 1.23 (6H, 2d), 1.26 (3H. t), 1.49 (3H, d), 2 73 - 2 82 
(IH, m), 3.40 - 3.68 (8H. m). 4.09 - 4.17 (IH. m), 4.33 (2H, q). 4.93 - 5.00 (IH. m), 6.13 (IH. s), 6.46 (2H s) 
6.56(1H.d).6.83(1H.8). 
eo EIMS: m/z 594 (M*). 

(32c) In the same manner as in Example 3 (3c). the title compound (634 mg, 65% in two steps) was prepared from 

ethyl 5-(2-amino-5-isopropoxy-4-methoxyben2oyl)-2-{1.(1.3-diethoxy-2-propoxycarbonyloxy)-2-methylpropyl)-2H. 
1 ,2, 3-tria2ole-4-carboxylate (1 .08 g) prepared in step (32b). ~ 

^H-NMR (CDCI3): 5 0.85 (3H, d). 1.08 (3H, t). 1.17 (3H. d). 1.18 (3H. t). 1.42 (6H, d). 2.78-2.90 (IH, m) 3 36 
• 3.66 (8H, m). 4.03 (3H. s). 4.68 - 4.79 (1 H. m). 4.90 - 5.00 (1 H. m). 6.70 (IN. d), 6.79 (1 H, s) 7.90 (IH, s), 
9.74 (1 H, s). 
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EIMS:m/z548(M*). 
. Examoie 33 

5 8>lsoDropoxv-2-n-isoDropQxvcarbonvlQxv-2>methvDroDvlV7'methoxV'4(5Hy iO-dioxo-2H-1.2.3-t^^^ 
zaz epine 

[0180] 

10 (33a) Isobutyl aldehyde (2.9 ml), sodium iodide (3.18 g), potassium carbonate (11.69 g). and Isopropyl chlorofor- 
mate (7.2 ml) were added in that order under an argon atmosphere at room temperature to a solution of ethyl 5-(5- 
isopropoxy-4-methoxy-2-nitroben2oyl)-1H-1,2,3-tria20le-4-carboxylate (8.01 g). prepared in step (32a). in acetone 
(150 ml). The mixture was stirred at that temperature for 19.5 hr. Water was added to the reaction mixture to stop 
the reaction. The mixture was extracted with ethyl acetate. The organic layer was washed with 20% saline and dried 

75 over anhydrous magnesium sulfate. The solvent was evaporated. The resultant mixture was purified by column 
chromatography on silica gel (hexane/ethyl acetate) to give ethyl 2-(1 -isopropoxycarbonyloxy-2-methylpropyl)-5-(5- 
isopropoxy-4-methQxy-2-nitroben2oyl)-2H-1.2,3-triazoIe-4-cartx)xylate (10.12 g. 89%). 

''H-NMR (CDCI3): 5 0.72 (3H, d), 1.05 (3H, d), 1.26 (3H. d). 1.28 (3H. d), 1.44 (3H, t). 2.57 (1 H. nt), 4.00 (3H, 
20 s). 4.49 (2K q), 4.72 (1H. m). 4.85 (1H. sept). 6.36 (1H. d), 7.01 (1H. s). 7.60 (1H. s). 

TSPMS:537 (M"^ +1). 

(33b) In the same manner as in Example 3 (3b), ethyl 5-(2-amino-5-isopropoxy-4-methoxybenzoyl)-2-(1-isopropox- 
ycarbonyIoxy-2-methylpropyl)-2H-1.2,3-triazole-4-carboxylate was prepared from ethyl 2-(1 -isopropoxycarbony- 
25 loxy-2-methylpropyO-5-(5-isopropoxy-4-methoxy-2-nitrobenzoyO-2H-1.2.3-tria20le-4-carboxylate (10.12 g) 

prepared in step (33a). 

^H-NMR (CDCI3): 6 0.85 (3H. d). 1.15 (3H. d), 1.22 (6H. d), 1.2 -1.4 (9H. m). 2.76 (1H. d). 3.87 (3H. s). 4.10 
(1H. m). 4.30 (2H, m). 4.SS (1H. sept.). 6.13 (1H, s), 6.53 (1H. d). 6.81 (1H. s). 
30 TSPMS: 507 (M* +1). 

(33c) A solution of ethyl 5-(2-amino-5-lsopropoxy-4-methoxybenzoyl)-2-(1-isopropoxycarbonyloxy-2-methylpropy!)- 
2t!-1.2.3-triazole-4-carboxylate, prepared in step (33b), in acetic acid (100 ml) was stirred at 90'»C for 3.5 hr under 
an argon atmosphere. The reaction mixture was concentrated. Toluene was added to the concentrate, and the 
35 solution was then again concentrated. The concentrate was extracted with methylene chloride, followed by washing 
twice with a 7% aqueous sodium hydrogencarbonate solution and once with 10% saline. The organic layer was 
concentrated. The solvent was evaporated. The resultant mixture was washed twice with isopropyl alcciho! and 
purified by column chromatography (chloroform/ethyl acetate) to give the title compound (4.02 g, 45% in two steps). 

40 ^H-NMR(CDCl3): 5 0.85 (3H, s), 1.16 (3H. d). 1.26 (3H, d), 1.31 (3H. d). 1.42 (6K d). 2.81 (1H. m), 4.03 (3H, 

s), 4.74 (IK sept). 4.86 (1H. sept.), 6.68 (1H. d). 6.76 (1H. s). 7.90 (1H. s), 9.64 (1H. brs). 
FABMS: 461 (M* +1). 



45 The title compounds of Examples 1 to 33 have the following respective chemical formulae. 
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R32 

Example r" (or R^-) r" (or r'*) 
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DC(CH,), 
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■ OCH, 
OCH, 
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OCH3 
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OCHj 

OCH(CH3)2 
OCH(CH,), 
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CH(CHO., 
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.jljCHj 
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CHCCHjCHjjg 
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CH(CH20CHaCH3);^ 
I,CHj.O)iCH3 
CH(ctl20CH2CH3)2 
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Preparation Example 1 Preparation of Tablet 

[0181 ] The compound of Example 20 (50.0 g). lactose (139.0 g). hydroxypropylcellulose (HPC-SL: 6.0 g). calcium 
35 carmellose (4.0 g). and purified water (9.0 g) were intimately mixed with one another. The mixture was granulated, 
dried, and subjected to granule size regulation. Magnesium stearate (1.0 g) was added to and intimately mixed with the 
granule, followed by tabletting to prepare tablets containing 50 mg of the compound, prepared in Example 20. per tablet. 



Preparation Example 2 Preparation of Subtilized Granule 

40 

[01821 The compound of Example 20 (50.0 g). lactose (420 g), hydroxypropylcellulose (HPC-SL: 15 g). calcium car- 
mellose (10 g), and purified water (30 g) were intimately mixed with one another. The mixture was granulated, dried, 
subjected to granule size regulation, and screened. Magnesium stearate (5.0 g) was added to and intimately mixed 
therewith to prepare subtilized granules containing 100 mg of the compound of Example 20 per g of the preparation. 

45 

Pharmacological Test Example 

[0183] The compound of Synthesis Example 1. the compound of Example 7, and the compound of Example 20 
were suspended or dissolved in a 0.5% aqueous methylcellulose solution. The resultant solutions were orally adminis- 
50 tered in an equimolar amount to dogs and rats. After the administration, the amount of each conpound contained in 
plasma of each animal individual was quantitatively determined by HPLC. The results were as summarized in Table 5. 
The absorption in each specimen was assayed by the area under a medicament level of plasma vs time curve (AUG). 
As a result. AUCs obtained by the compounds of Examples 7 and 20 as prodrugs were 3 to 4 times higher for the dog 
and 3 to 7 times higher for the rat compared with the compound of Synthesis Example 1 as an activator body. 

55 
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Tables 



5 


Compound 


AUG 




Dog (ji mol.hr/L) 


Rat (n mol.hr/L) 




Synthesis Example 1 


0.3 ± 0.1 


0:2 ±0.1 




Example 7 


0.9 ± 0.1 


0.6 ±0.1 


10 


Example 20 


1.2 ±0.3 


1.4 + 0.1 



AcLrte tOYiritv tast fry ffjnale administrfltinn 

IS [0184] The compound of Example 20 was homogeneously suspended in a 0.5% aqueous methylcellulose solution. 
The suspension was forcibly orally administered to ICR male mice (5 weeks old). As a result, all the mice survived and 
developed no abnormality at a dose of 2 g/kg of the compound of Example 20. 



so 



25 



30 



Claims 

1 . A compound represented by fonnula (I) or a physiologically acceptable salt or solvate thereof: 

R2 R1 



I 1 -O 



R5 O 




(0 



35 wherein 

represents a hydrogen atom, a hydroxy! group. C1.4 alkyi, or phenyl C1.4 alkyi; 
R^. R^, R"*, and R^, which may be the same or different, represent any one of the following (a) to (n): 

40 

(a) a hydrogen atom; 

(b) a halogen atom; 

(c) an optionally protected hydroxyl group; 

(d) formyl; 

(e) Ci.i2 a'M which may be substituted by a halogen atom; 

(f) C2.12 alkenyl which has one or more carbon-carbon double bonds and may be substituted by 

(1) a halogen atom. 

(2) cyano, 

(3) -COR® wherein R® represents a hydrogen atom or .g alkyi, 

(4) -COOR^^ wherein R^° represents a hydrogen atom or C^e alkyi. 

(5) -CONR"' ^ R^2 wherein R^ ^ and R^^^ v^^ich may be the same or different, represent 

(i) a hydrogen atom, 

^ (ii) C1.6 aikyi which may be substituted by amino optionally substituted by C1.4 alkyi, phenyl 

optionally substituted by C1.4 alkyi which may be substituted by a saturated five- to seven-mem- 
bered heterocyclic ring containing one or two nitrogen atoms (the nitrogen atoms may be substi- 
tuted by C1.4 alkyi), or a saturated or unsaturated five- to seven-membered heterocyclic ring, 
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(iii) phenyl which may be substituted by carboxyl, or 

(iv) a saturated or unsaturated five to seven-membered heterocyclic ring. 

(6) a saturated or unsaturated five- to seven-membered heterocyclic ring which may be substituted by 
5 C1.4 alkyi or may form a bicyclic ring fused with another ring; 

(g) C1.12 altoxy which may be substitutied by 

(1) a halogen atom. 
10 (2) a hydroxyl group. 

(3) cyano. 

(4) C3.7 cycloalkyi, 

(5) phenyl, 

(6) C 1.4 alkoxy, 
75 (7) phenoxy, 

(8) amino which may be substituted by 0^4 alkyI, 

(9) -COR^^ wherein R"*^ represents a hydrogen atom, C-i-e alkyi. phenyl optionally substituted by hal- 
ogen or C1.4 alkoxy, or phenyl C1.4 alkyl, 

(10) -COOR^"^ wherein R'''* represents a hydrogen atom or C^e a^M. 

20 (11) -CONR^^R"'^ wherein R'^^ and R""^. which may be the same or different, represent a hydrogen 

atom or C^e alkyl which may be substituted by a saturated or unsaturated five- to seven-membered 
heterocyclic ring, or 

(12) a saturated or unsaturated five- to seven-membered heterocyclic ring which may be substituted 
by Cv4 alkyl or phenyl C1.4 alkyl; 

25 

(h) -C=N-OR^^ wherein R^^ represents a hydrogen atom. C1.6 a'^V^ Phenyl 0^4 alM. or phenyl; 

(i) -(CH2)mOR^^ wherein m is an integer of 0 to 4. and R^^ represents a hydrogen atom. Ci,6 a'M. or phe- 
nyl C1.4 alkyl of which one or more hydrogen atoms on the benzene ring may be substituted by Ci_4 alkyl; 
(j) -(CH2)k-COR^® wherein k is an integer of 1 to 4. and R^® represents a hydrogen atom or C1.4 alkyl; 

30 (k) -(CH2)j-C00R^^ wherein j is an integer of 0 to 4, and R^^ represents a hydrogen atom or Cls alkyl; 

(I) -(CH2)p-NR2^r2^ wherein p is an integer of 1 to 4, and R^° and which may be the same or different, 
represent 

(1) a hydrogen atom, 

35 (2) C1.6 alkyl which may be substituted by amino optionally substituted by alkyl, 

(3) phenyl Ci. 4 alkyl, 

(4) -COR^^ wherein R^^ represents a hydrogen atom or C1.4 alkyl which may be substituted by car- 
boxyl, or 

(5) -S02R^^ wherein R^^ represent C1.4 alkyl or phenyl which may be substituted by a halogen atom; 

40 

(m) -(CH2)q-CONR2^R25 wherein q is an integer of 0 to 4. and R^^ and R^^ which may be the same or 
different, represent a hydrogen atom, a saturated or unsaturated five- to seven-membered heterocyclic 
ring, or C1.6 alkyl which may be substituted by a saturated or unsaturated five- to seven-membered hete- 
rocyclic ring, or alternatively R^^ and R^^ may form a saturated or unsaturated five- to seven-membered 
45 heterocyclic ring together with a nitrogen atom to which they are attached (the heterocyclic ring may fur- 

ther contain at least one oxygen, nitrogen, or sulfur atom, may form a bicyclic ring fused with another ring, 
or may be substituted by C1.4 alkyl); and 

(n) -NR^^R^^ wherein R^^ and R^^. which may be the same or different, represent a hydrogen atom or - 
COR^^ wherein R^® represents a hydrogen atom. Ci.e alkyl, or phenyl which may be substituted by Cv4 
50 alkyl or Ct.5 alkoxy optionally substituted by phenyl; 

R^"" and R^^, which may be the same or different, represent a hydrogen atom or C^e alkyl which may be sub- 
stituted by a halogen atom; and 

55 Q represents a group selected from the following groups (i) to (iv) or a halogen atom or C^e alkoxy: 
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.,.0R33 



O 



r 

O 



r34 



(i) 



(ii) 




.Nr3^36 




(Hi) 



(iv) 



and 



wherein 

r32 represents 

Ci.6 alkyi which may be substituted by, C^.g alkoxy optionally substituted by C^.g alkoxy, phenyl optionally sub- 
stituted by Cve alkoxy. amino, or nitre, or a saturated or unsaturated five- to se/en-membered heterocyclic ring 
optionally substituted by Ci.6 alkoxy, amino, or nitro. 

phenyl which may be substituted by C1.6 alkoxy, amino, or nitro, or 

a saturated or unsaturated five- to seven-membered heterocyclic ring which may be substituted by C^e alkoxy. 
amino, or nitro, or 

R^^ may form C1.4 alkylene together with R^'^ or R^^ 
R^"* represents 

Ci-ie alkyi which may be substituted by a halogen atom, carboxyl. phenyl optionally substituted by Q^.^ alkoxy, 
amino, or nitro, or a saturated or unsaturated five- to seven-membered heterocyclic ring optionally substituted 
by C1.6 alte)xy, amino, or nitro, 

phenyl which may be substituted by C1.6 alkoxy, amino, or nitro, or 

a saturated or unsaturated five- to seven-membered heterocyclic ring which may be substituted by C1.6 alkoxy. 
amino, or nitro. 

R^^ and R^^, which may be the same or different, represent a hydrogen atom or C1.6 alkyI which may be sub- 
stituted by amino optionally substituted by C1.4 alkyI or 

R^^ and R^^ may form a saturated or unsaturated five- to seven-membered heterocyclic ring together with a 
nitrogen atom to which they are attached, and 

R^^ and R^®, which may be the same or different, represent C1.6 alkyl. 

A compound according to claim 1, wherein R"" represents a hydrogen atom and R^, R^, R"^. and R^ represent a 
hydrogen atom or (g) alkoxy. 

A compound according to claim 1 . wherein R\ R^. and R^ represent a hydrogen atom and R^ and R^ represent a 
hydrogen atom or (g) C1.12 alkoxy. 



A compound according to claim 1, wherein R\ R^. R^. and R^ represent a hydrogen atom and R^ represents (g) 
Ci.i2 alkoxy. 
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5. A compound according to claim 1 , wherein R\ R^, R^. and R® represent a hydrogen atom and R^ represents (g) 
C^.12 alKoxy. 

6. A compound represented by formula (la) or a pharmacologically acceptable salt or solvate thereof: 



10 




(la) 



wherein R^"' and R^^, which may be the same or different, represent a hydrogen atom, optionally protected 
20 hydroxyl, C-j.g alkoxy which may be substituted by a halogen atom, or C^.g alkyi which may be substituted by a hal- 
ogen atom and R^\ R^^. and Q are as defined in claim 1 . 

7. A compound according to claim 6, wherein R^^ and R^^ represent C^e alkoxy and Q represents group (i). 

25 8. 2-(1-isopropoxycarlx)nyio)cy-2-methylpropyl) -7,8-dimethoxy-4(5H).lO-dioxo-2H-1 ,2,3-tria20lo[4.5 -c][1]ben- 
zazepine. 

2-(1-(1.3-diethoxy-2-propoxycarbonyloxy)-2-met hylpropyl)-7,8<limethoxy-4(5H),10-dioxo-2H-1.2,3-tr 

iazol o[4 , 5-c] [1 ]bsnzaz epi ne, 

30 2-(1 -(1 ,3-diethoxy-2-propoxycarbonyloxy)-2-met hylpropyl)-8-isopropoxy-7-methoxy-4(5H), 10-dloxo-2H - 

1 ,2.3-lria20lo[4.5-c][1]benzazepine, or 

8-lsopropoxy-2-(1-isopropoxycarbonyloxy-2-meth ylpropyl)-7-methoxy-4(5H),10-dioxo-2H-1 ,2,3-triazol o[4.5- 
c][1]benzazepine, or a salt or solvate thereof. 

35 9. A pharmaceutical composition comprising the compound according to any one of claims 1 to 8 or a pharmacolog- 
ically acceptable salt or solvate thereof. 

10. A pharmaceutical composition according to claim 9 for use in the treatment of allergic diseases. 

40 11 . A method for the treatment of an allergic disease, comprising administering to mammals the compound according 
to any one of claims 1 to 8 or a pharmacologically acceptable salt or solvate thereof together with a pharmaceutl- 
cally acceptable carrier. 

12. Use of the compound according to any one of claims 1 to 8 or a pharmacologically acceptable salt or solvate 
45 thereof for preparing a therapeutic agent for allergic diseases. 

13. A compound represented by formula (II) or a salt or solvate thereof: 
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10 



OOR52 




(") 



75 wherein R^*" represents nitro or amino, R^^ represents a hydrogen atom or a protective group for carboxyt, and Q, 
R^ to R^, R^^ and R^^ are as defined in claim 1. 



14. A compound represented by formula (II') or a salt or solvate thereof: 



20 



R2 



R3^ J- 



COOR52 



.R51 



25 



SO 



'c N' 
R5 O / ^r22 

R31 



wherein Q, to R3^ R^^. r5\ and R^^ are as defined in claims 1 and 13. 
1 5. A compound represented by formula (VI) or a salt or solvate thereof: 



35 



40 



45 



OOR52 




(V!) 



SO 



Wherein Q. to R^ P?\ H^^, and R^^ are as defined in claims 1 and 13. 
16. A compound represented by formula (Vl*) or a salt or solvate thereof: 
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R2 



COOR52 



10 



Q 

/^R32 
r31 



wherein Q, to R^^, and R^^ are a defined in claims 1 and 13. 

75 17. A cx)npound represented by formula (VII) or a salt or solvate thereof: 

R2 



COOR52 



so 




25 

wherein R^ to R^ and R^^ are as defined in claims 1 and 13. 
30 18. A compound represented by fomiula (VIII) or a salt or solvate thereof: 

COOR52 

35 



40 




(VI •) 



(VII) 



(VIII) 



45 



SO 



55 



wherein R^*" represents a protective group for triazole and R^ to R^ and R^^ are as defined in claims 1 and 13. 
19. A process for preparing a compound represented by formula (lla*) 

R2 



COOR52 



/ 



\ Q 
r31 



(II a') 



wherein Q represents group (i) as define in daim 1 and to R^, R^^, and R^^ are as define in claims 1 and 
13, which comprises the steps of: 
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(1) reacting a compound represented by formula (V) 




wherein to and are as defined in claims 1 and 13, 

with a compound represented by R^^R^^q^q wherein R^^ and R^^ ^^e as defined above in claim 1; 

(2) reacting the compound prepared in step (1) with a compound represented by R^** •C(=0)-R^2 wherein R^*" 
and R^2 

each independently represent a chlorine atom, 4-nitrophenyl, or l-imidazolyl; and 

(3) reacting the compound prepared in step (2) with a compound represented by R^^OH wherein R^^ is as 
defined in claim 1. 

20. A process for preparing a compound represented by formula (lla') 




(11 a') 



wherein Q represents the group (i) as defined in claim 1 and R^ to R^. R^, and R^^ gre as defined in claims 
1 and 13, which comprises the steps of: 



(1) reacting a compound represented by formula (V) 




wherein R^ to and R^^ are as defined in claims 1 and 13, 

with a compound represented by R^"" R^^C=0 wherein R^^ and R^^ as defined In claim 1 ; and 
(2) reacting the compound prepared in step (1) with a compound represented by HalCOOR^^ wherein Hal rep- 
resents a halogen atom and R^^ Is as defined in dalm 1. in the presence of an alkali metal carbonate and an 
alkali metal iodide. 

21. A process for preparing a compound represented by formula (lla*) 
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JO 



COOR52 

''X / \ Q 

R5 o / ^r32 

r31 



(II a') 



75 



wherein Q represents group (I) as defined In claim 1 and to R^, R^\ R^^. and R^^ are as define in claims 1 and 
13, which comprises the step of 

reacting a compound represerrted by formula (V) 



20 



25 



NO2 COOR52 




(V) 



30 



35 



wherein R^ to R^ and R^^ are as defined in claims 1 and 13. 
with a compound represented by formula (IV) 



Hal 



R31 




R32 



(IV) 



40 wherein Hal represents a halogen atom, Q represents the group (i) as defined in claim 1, and R^"* and R^^ are as 
defined above, in the presence of an inorganic base and an alkali metal iodide. 

22. A process for producing a compound represented by formula (VI") 



45 



so 



R2 



COOR52 



o 



Q 

/^-R32 
R31 



(VI •) 



55 



wherein Q represents the group (i) as defined In claim 1 . R^ to R^, R^^ , R^^, and R^^ are as defined in claims 1 and 
13, which comprises the steps of: 
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(1) reacting a compound represented by formula (VII) 




COOR52 



(VII) 



wherein to and R^^ as defined in claims 1 and 13. with a compound represented by R^^R^^q^q 
wherein R^^ and R^^ as defined in claim 1 ; 

(2) reacting the compound prepared in step (1) with a compound represented by R^''-C(=0)-R'^^ wherein R^** 
and R^2 each independently represent a chlorine atom, 4-nitrophenyl, or 1-imidazolyl; and 

(3) reacting the compound prepared in step (2) with a compound represented by R^^OH wherein R^^ is as 
defined in claim 1. 

2a A process for preparing a compound represented by formula (Vl*) 



wherein Q represents group (i) as defined in claim 1 , R^ to R^. R^^ , P?^, and R^^ as defined in claims 1 and 1 3. 
which comprises the steps of: 

(1) reacting a compound represented by formula (VII) 



wherein R^ to R^ and R^^ as defined in claims 1 and 13, with a compound represented by R^^R^C=0 
wherein R^*" and R^^ are as defined in claim 1 ; and 

(2) reacting the compound prepared in step (1) with a compound represented by HalCOOR^^ wherein Hal rep- 
resents a halogen atom and R^^ is as defined in claim 1 , in the presence of an ali^li metal carbonate and an 
alkali metal iodide. 

24. A process for producing a compound represented by formula (Vr) 





(VII) 



ePi'026167A1 



R3 



R4 




R2 

L 



COOR52 



TO 



\ Q 

r^R32 

R31 



(vr) 



N 



IS 



20 



ss 



wherein Q represents group (i) as defined in claim 1. R^to R^, R^\ R^^ and R*^ are as defined inclainre 1 and 13, 
which comprises the step of 

reacting a compound represented by formula (VII) 



COOR52 




(VII) 



30 



35 



wherein to and R^^ are as defined in claims 1 and 13. 
with a compound represented by formula (IV) 




(IV) 



40 wherein Hal represents a halogen atom, Q represents the group (i) as defined in daim 1, and R^"^ and R^^ are as 
defined above, in the presence of an inorganic base and an alkali metal iodide. 

25. A process for preparing a compound represented by formula (VIII) 



45 



R2 COOR52 



so 




R5 O 



(VJII) 



55 wherein R^ to R^. R^^. and R^^ are as defined in claims 1.13. and 18, which comprises the step of 
(a) reacting a compound represented by formula (IX) 



I, 
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(IX) 



wherein to and are as defined in claims 1 and 13. 
with a compound represented by formula (X) 

wherein R^^ is as defined in claim 18, or 

(b) reacting a compound represented by formula (XII) 




(XI!) 



wherein M represents lithium, magnesium chloride, magnesium bromide, magnesium iodide, zinc bromide, 
zinc Iodide, cadmium bromide, iodide cadmium, or copper and R^ to R^ are as defined in claim 1 . 
with a compound represented by formula (XIII) 



R5202C.^ .N 

R5202C-"^n\ 



(Xlll) 



R61 



wherein R^^ r6i defined in claims 13 and ia 

. A process according to claim 25. which further comprises the step of, prior to the reaction of the compound repre- 
sented by formula (IX) with the compound represented by formula (X) in step (a), dehydrogenating a compound 
represented by formula (Xl) 




wherein R^ to R^ and R^^ defined in claims 1 and 13, 
to produce the conrpound represented by formula (IX). 
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27. A process for producing a compound represerHed by forrrula (XV) 



10 



R2 



R3 



NO2 



COOR52 



R4 



T I |q> 



R5 O 



^r61 



15 



2S 



30 



35 



40 



Wherein to R^, R^^ R^i are as defined in claims 1,13 and 1 8, which comprises the step of 
reacting a compound represented by formula (XVI) 



R2 



(XVI) 



wherein to R^, and R^^ are as defined in claims 1 and 13, 
with a compound represented by formula (X) 

R^^-N3(X) 

wherein R^** is as defined in claim 18. 

28. A process according to daim 27. which further comprises the st^p of. prior to the reaction of the compound repre- 
sented by formula (XVI) with the compound represented by formula (X), a conpound represented by formula (XVII) 

r2 




N02^.C00R52 



45 



(XVII) 



wherein R^ to R^ and R^^ are as defined in claims 1 and 13. 

is dehydrogenated to produce the compound represented by formula (XVI). 

29. A compound represented by formula (IXa) or a salt or solvate thereof 



so 
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(IXa) 
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wherein ^p^j r52 as defined above in claims 6 and 13. provided that R"*^ and/or R'^^ do not represent 

a hydrogen atom. 

30. A compound represented by formula (XVIa) or a salt or solvate thereof 



wherein R^\ R^^^ p5i g^id are as defined in claims 6 and 13. 



25 



30 



35 



40 



45 



SO 



5 



10 




BNSDOCIO: <EP 102ei67Al_L> 



62 



kiP'l 026167A1 



INTERNATIONAL SEARCH REPORT 



Internalionai appUcation No- 
PCT/JP98/04363 



A CLASSIFICATION OF SUBJECT MATTER , 

Int. CI* C07D487/04, C07P9/09, A61K31/55, C07D249/04, C07C69/738, 
59/90, 229/22, 205/56 
Aaxyding to Lniefnationai Patent Qassirtcalion (IPC) or loboth nitional dassification and IPC 



B. nELDS SEARCHED 



Minimum documentaiion searched (dassincalion system follovved by dassincalion symbols) 

Int. CI* C07D487/04, C07P9/09, A61K31/55, C07D249/04, C07C69/738, 
59/90, 229/22, 205/56 



Documentaiion searched other than minimum documentaiion lo the extent that such documents are included in the fields searched 



Electronic data base oonsuhed during the international search (name of data base and, where practicable, search terms used) 
CA (STN), REGISTRY (STN) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of documeni, with indication, where appropriate, of the relevant passages 



Relevant lo claim No. 



WO, 97/00258, Al (Meiji Seika Kaisha, Lt;d.)i 
3 January, 1997 (03. 01. 97) (Familys none) 



WO, 95/18130, Al (Meiji Seika Kaisha, Ltd.), 

6 July, 1995 (06. 07. 95) 

& EP, 666636, A & US, 5686442, A 



PBRECH^r, Daniel et al . , A Novel and Efficient Approach 
for the Combination Synthesis of Structurally Diverse 
Pyrinidines on Solid Support, Helv. Chin. Acta., 
1997, Vol. 80, No. 1, pp. 65-72 



1-6, 9-14, 
19-21, 27, 28, 
30 

7, 8, 15-18, 
22-26, 29 

1-6, 9-14, 
19-21, 27 

7, 8, 15-18, 
22-30 

30 



[ I Further documents are listed in the continuation of Box C. Q Sec patent family annex. 



* Special catceohcs of died documenU: 

'A' doQimeBl dcfinias the geacial stale of the an which is not 

oonsidercd to be of panicutar rckvance 
'E' earlier dtxrument but published on or after the tnternational Ttlins dale 
*L* document wluch may throw doubts on priority cUim( &) or which U 

cited to establish tbe publication dnie of another ciiaiioo or other 

special reasoa | as tpeciTicd) 
'O' documeat referring lo an oral disdosare, use. ntMbitiun or other 



'P' documeni published prior to ihe inlematiuna) Ttling date but later thaa 
the pnorily date daitncd 



btcr dt>cumcot published after the iniemat'ional filing dale or priority 
date and not iaconaict with tbe application but dtcd to uoderdatwl 
the principle or theory underlying tbe tnveiitiun 
ditcutnent of particular rrievtrnee: the daimcd iavcntion cannol be 
considered novel or cannoi be considered w tnvoh/c an inventive step 
when the docttment is taken atone 

documeni of panicular relevflnoc: Ihe daimed inveotton onnot be 
oonsincred to involve an inventive step when the document is 
oombtncd with one or more other such documents, such comhinaiion 
beinfi obvions lo a penoa skilled b the an 
document ntembcr of ikr same paieni familf 



Date of the actual compielion of the international stnch 
14 December, 1998 (14. 12. 98) 



Name and matlii^ address of the ISA/ 
Japanese Patent Office 



Facsimile No. 



Date of mailing of the tniernational search report 

22 December, 1998 (22. 12. 98) 



Authorized ofTioer 
Telephone Na 



Form PCT/ISA/210 (s«:oDd sheet) (July 1992) 



63 



Oikiorwv«ir\. ^co 



THIS PAGE BLANK (lOTO) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGlE CUT OFF AT TOP, BOTTOM OR SmES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



THIS PAGE BLANK (uspto) 



